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Referat 
Diese Dissertation bezieht sich auf ein Schlüsselthema der Wirtschaftsgeographie: das 
Verhältnis zwischen Innovation und Raum. Während vielfältige Belege für die Vorteile 
von Agglomerationen für Innovation existieren, werden periphere Regionen und ihre 
Akteure in theoretischen und empirischen Arbeiten nicht ausreichend berücksichtigt. 
Aufbauend auf zunehmende Kritik an Stadt-zentrierten Ansätzen und der Rolle, die 
geographischer Nähe zugeschrieben wird, zielt diese Forschung darauf ab, die Merkmale 
und Hauptfaktoren von Innovation außerhalb von Agglomerationen zu identifizieren und 
nachzuvollziehen, inwiefern sich diese von denen innerhalb von Agglomerationen 
unterscheiden. Dazu werden die Innovationsaktivitäten von Hidden Champions in 
Deutschland empirisch untersucht. Auf Grundlage einer quantitativen Umfrage und 
qualitativer Interviews mit Unternehmensvertretern zeigen die Analysen, dass diese 
Unternehmen unabhängig von ihren regionalen Kontexten und weitgehend den gleichen 
Prinzipien folgend Innovationsaktivitäten vorantreiben. Lokale Interaktionen mit 
externen Akteuren sind nur eine von vielen Möglichkeiten für Unternehmen, Wissen zu 
erlangen. Nicht-interaktive und informelle Formen interaktiver Wissensgenerierung in 
verschiedenen sozialräumlichen Kontexten wurden als bedeutende Bestandteile von 
Innovationsaktivitäten identifiziert. Die Ergebnisse legen eine differenziertere Sicht auf 
die Bedeutung und Ausgestaltung von Offenheit für externes Wissen aus räumlicher 
Perspektive nahe und tragen zu einem ganzheitlichen Verständnis von Innovations-
geographien bei. 
Abstract 
This dissertation relates to a key topic in economic geography: the relationship between 
innovation and space. While there is evidence of the multiple benefits of agglomerations 
for innovation, peripheral regions and their actors are not sufficiently reflected in 
theoretical and empirical accounts. By building on growing debates around the unease 
with urban-biased perspectives and the role ascribed to geographical proximity, this 
research aims to understand the characteristics and main drivers of innovation occurring 
outside of agglomerations and in how far these differ from those inside agglomerations. 
Empirically, this dissertation explores the innovation activities of Hidden Champions in 
Germany. Drawing on data derived from a quantitative survey and qualitative interviews 
with firm representatives, the analyses reveal that such firms largely follow the same 
principles to innovate independently from their regional contexts. Intense interaction 
with externals is only one out of many options for firms to gain knowledge. Non-
interactive and more informal modes of knowledge creation in diverse socio-spatial 
contexts have been identified as integral parts of firms’ innovation activities. Results 
suggest a more differentiated view on openness for innovation from a geographical 
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In economic geography, a main research focus is on the relationship between innovation 
and space. Based on the observations of spatially clustered innovative activities in urban 
environments, a central argument is that the exchange of innovation-relevant knowledge 
across firms and other actors as well as the accompanying learning processes are 
promoted through geographical proximity. Agglomerations are said to offer multiple 
advantages, e.g. through frequent face-to-face contacts and opportunities for intense 
collaboration, a common labour pool and shared institutions. From this perspective, a 
location in large urban environments is beneficial for innovation, while by contrast, being 
located outside of agglomerations is not (Fitjar & Rodríguez‐Pose 2019). 
This dissertation relates to growing debates around the unease with the seemingly 
accepted truths about the strong connection of agglomerations and firm innovation. The 
research field has been found to be urban-biased, focussed on cases of successful regions 
and delivering multiple explanations of their success – while neglecting innovations 
occurring outside of agglomerations and largely portraying such regions and their actors 
as disadvantaged (Shearmur 2017). Within the emergent studies of innovation in 
peripheral contexts, some specifics have been proposed based on empirical studies, but a 
coherent theoretical framework is missing (e.g. Eder 2019). Against this background, this 
dissertation aims to contribute to a better understanding of innovation from a peripheral 
perspective based on comparison of firms by location. It explores knowledge creation 
processes and innovation activities of Hidden Champions in Germany. These highly 
innovative and globally active manufacturing firms are quite evenly distributed across 
Germany. By exploring practices and strategies of these firms towards innovation from a 
comparative perspective, this study investigates the following overarching research 
question: 
 What are the characteristics and main drivers of innovation outside of 
agglomerations and in how far do these differ from those inside agglomerations? 
This research builds on relational perspectives on economic action by adopting a 
geographical lens (Bathelt & Glückler 2003, Yeung 2005). It focusses on actors and how 
they act and interact in space without privileging any spatial scale or mechanism such as 
local interaction. Spaces and places are not perceived as territorially bounded units but 
as contexts in which actors organise their often multi-scalar relations. Following these 
basic theoretical positions, several concepts and approaches are utilised to develop a 
detailed understanding of firm innovation in space. While notions of slow innovation and 
the reliance on firm-internal capabilities point towards reduced interaction requirements 
especially of firms in peripheral regions to innovate (e.g. Shearmur 2015), the proximity 
approach (Boschma 2005) and the notion of global pipelines (Bathelt et al. 2004) 
highlight that geographical proximity is not a necessary precondition for interactive 
knowledge creation and innovation. Based on these conceptual perspectives and linked 
to the goal of understanding key mechanisms of innovation from a peripheral perspective, 
the guiding research question is complemented by the following sub-questions:  
 How and where do firms gain relevant knowledge for their innovation activities? 
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 Which role do internal capabilities as well as external efforts towards innovation 
play and how do firms assess both dimensions?  
 What is the role of the firms’ location, especially regarding local options of 
knowledge creation?  
Based on a mixed method research design including a quantitative survey among the 
Hidden Champions and qualitative interviews with representatives of these firms, three 
dimensions relevant to the understanding of knowledge creation and innovation are 
considered for the empirical analyses: practices of knowledge creation at the individual 
level, strategic approaches towards innovation at the organisational level and the socio-
spatial contexts in which knowledge creation processes and innovation are organised.  
The overarching finding of this dissertation is that firms like Hidden Champions largely 
follow the same principles to innovate independently from their location. Thereby, the 
results highlight the commonalities of firm innovation in urban and peripheral contexts 
instead of pointing towards major limitations or specificities of innovation in more 
peripheral regions. With taking the firm at the centre of analysis, this research 
demonstrates that regional economic pre-conditions do not necessarily relate to the 
capacities of firms to innovate. Neither do investigated firms located inside agglomera-
tions largely capitalise on options of local interaction, nor do firms located outside of 
agglomerations face major disadvantages due to the lack of local options to source 
knowledge and interact. 
Instead and irrespectively of their location, firms strategically engage in various firm-
internal and -external options to gain knowledge and have the capacities to shape their 
multi-scalar socio-spatial contexts for knowledge creation according to their needs. The 
results underline that intense interaction with externals is only one out of many options 
for firms to gain knowledge. Next to strong internal capabilities, non-interactive modes of 
knowledge sourcing via desk research, for instance, and more informal modes of 
knowledge creation via the participation in trade fairs have been identified as integral 
parts of firms’ innovation activities. This study suggests that such forms of ‘selective 
openness’ have not been sufficiently addressed in the research field so far. Selective 
openness not only stresses the strategic approaches of firms towards innovation but also 
the variety of options for knowledge creation which are usually not reliant on or 
connected to the regional contexts of firms. Moreover, this study finds that the connection 
between innovation and agglomeration is not as clear as suggested by urban perspectives, 
at least for the German context. Rather, much of the urban/rural and core/periphery 
divide seems to be discursively produced. 
This dissertation complements existing research on the geographies of innovation by 
providing insights from a peripheral view on innovation. It contributes to current debates 
on urban-biased perspectives and the dichotomous representation of firm innovation in 
urban and peripheral contexts. Based on the empirical results, it proposes a more 
differentiated view on openness and suggests recommendations for place-based policies 
towards regional development and innovation. 
 
1. Introduction 
Cities are widely regarded as the best locations for innovation to occur. Current scientific 
as well as political debates on regional economic development focus on cities – or better 
said dense urban agglomerations and their role as growth poles with significant economic 
dynamism. Cities are proclaimed as “innovation machines” (Florida et al. 2017), their local 
economic merits ultimately leading to the “Triumph of the City” (Glaeser 2011). It is the 
concentration of innovative actors in dense urban environments which is said to best 
facilitate knowledge exchange, interactive learning and ultimately the creation of 
innovations. And indeed, numerous examples demonstrate the concentration of firm 
innovation in cities, especially in those which are themselves nested in large urban 
agglomerations. For the U.S., the Silicon Valley within the greater San Francisco Bay Area 
and Route 128 with its centre Boston have been and still are places of technological 
breakthroughs and economic prosperity (Saxenian 1994; Balland et al. 2020). Similarly, 
reports on highly innovative, economically successful regions and cities are frequently 
referred to in other (often economically leading) countries around the globe, such as 
Berlin, London, Seoul or Tokyo (Simmie 2003; Florida 2005). 
Although a ‘flattening world’ (Friedman 2005) and a ‘death of distance’ (Cairncross 1997) 
as a consequence of modern communication technologies and ongoing processes of 
economic globalisation have been predicted, such examples seem to prove that economic 
cores of the world, or as Rodriguez-Pose & Crescenzi (2008) put it ‘mountains in 
otherwise flattening world’ tend to host ever more innovation activities. If these 
developments are taken for granted, what prospects are there for people, places and 
spaces which are not part of economic cores, but rather at the fringe or even far apart 
from them?  
In this dissertation, I contribute to this larger question with a focus on innovation from a 
peripheral perspective. Through a comparative empirical approach incorporating both, 
firms located inside and outside of agglomerations in Germany, I am specifically 
interested in apparent contradictions and ask how firms create knowledge relevant for 
their innovation activities and how they manage to participate and integrate into the 
globalised economy. I contend that in today’s global knowledge economy, firms are less 
dependent and focussed on local endowments for innovation.  
Innovation and the role of space 
It is widely accepted that due to the increasing complexity and speed of knowledge 
diffusion, firms must constantly innovate to maintain their competitiveness. In a broad 
sense, I understand firm-level economic innovation as “the process by which existing 
knowledge and inputs are creatively and efficiently recombined to create new and 
valuable outputs” (Felin & Zenger 2014: 915). As this understanding reveals, innovation 
is a fundamentally knowledge-driven process, in which firms face the challenge to 
integrate different skills, competencies, and technologies. Framed as open innovation, 
Introduction 
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firm innovation often requires both, firm-internal competencies as well as external 
sources of knowledge (Chesbrough 2003).  
In economic geography the interest in innovation was raised during the 1980s when 
territorial innovation models (TIMs) were developed. These models provided strong 
arguments that the exchange of innovation-relevant knowledge across firms and other 
actors and the accompanying learning processes are promoted through geographical 
proximity (Gertler 2003; Storper & Venables 2004). Due to the partly tacit nature of 
knowledge and its embeddedness in particular socio-cultural and institutional contexts, 
it is argued that cooperation and knowledge creation processes are enhanced through the 
co-location of firms and other actors such as universities (Maskell & Malmberg 1999). 
Dense metropolitan areas and clusters are said to offer multiple advantages for 
knowledge exchange and creation, e.g. through frequent face-to-face contacts, a common 
labour pool and shared institutions. From this perspective, being located in large urban 
environments is beneficial – if not a must – for innovation and competitiveness, while by 
contrast, being located outside of agglomerations is not. Smaller cities or rural areas are 
deemed as disadvantaged sites for innovation (Fitjar & Rodríguez‐Pose 2019). 
My contention that today urban environments provide only one out of many contexts to 
organise knowledge creation and innovation rests on a growing body of economic 
geography scholarship within the ‘geographies of innovation’ subfield. This research field 
began to disentangle some of the seemingly accepted truths about the strong connection 
of urban environments and firm innovation in recent years (e.g. Shearmur et al. 2016). On 
the one hand, assumptions on urban environments and clusters have been increasingly 
challenged. It has been demonstrated that too much proximity in close quarters can have 
negative effects when local knowledge exchanges are redundant. Relatively closed 
knowledge systems within cities or regions reveal the risk of lock-in effects, for example 
when a lack of openness for external inputs hinders the recognition of new technological 
developments or the identification of new market opportunities (Boschma 2005). Also, 
even when located in vibrant cities, firms might rely more on distant connections to other 
actors than on local ones which questions the pivotal role ascribed to chance encounters 
and serendipity in urban environments (Fitjar & Rodríguez-Pose 2017).  
On the other hand, the research field has been found to be urban-biased, focussed on cases 
of successful regions and delivering multiple explanations of their success – while 
neglecting innovation occurring outside of agglomerations (Shearmur 2017). Instead, 
such contexts are often treated as a residual category and portrayed as disadvantaged 
sites for innovation (Grabher 2018). Explanations for the success of regions such as 
agglomeration effects and opportunities for localised learning are mirrored with 
conditions of unsuccessful regions, thereby identifying the absence of such urban effects 
as assumed local prerequisites for innovation (Isaksen & Karlsen 2016). This comparison 
is problematic for two reasons. First, it produces a confined perspective of thriving 
agglomerations versus ‘less dynamic’ or ‘weakly developed’ regions outside of 
agglomerations. Thereby, any variation within and across these categories are neglected. 
Also, this holds true for any qualities regions outside of agglomerations might account for. 
Introduction 
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Characterised as organisationally thin, peripheral regions are said to usually lack 
important institutions, infrastructures, support organisations and dynamic clusters of 
firms to support innovation (Tödtling & Trippl 2005). Second, from this view it is often 
deduced rather than demonstrated that firms in such regions have difficulties to bring 
forward innovations. If regions are economically weak, it seems necessary that their firms 
are not very innovative as they lack opportunities arising from local interacting 
(Rodríguez-Pose & Fitjar 2013). This line of argumentation is not only unsatisfactory from 
a theoretical point of view, but also with regard to possibilities of regional development 
support. In light of growing regional disparities, scholars and policy makers must have a 
key interest in understanding drivers of innovation in peripheral regions more 
thoroughly. 
With this research, I connect to growing debates around the unease with urban-biased 
perspectives in economic geography and aim to contribute to a better understanding of 
innovation from a peripheral perspective. This dissertation provides an overview of the 
research on knowledge creation processes and innovation in space, proposes a more 
nuanced understanding of innovation inside and outside of agglomerations, and provides 
empirical evidence on firm innovation organised beyond agglomeration. It contributes to 
a detailed and more holistic understanding of the geographies of innovation and informs 
place-based innovation policies.  
1.1. Research objectives and questions 
Scholars of the geographies of innovation started to engage in-depth with peripheral 
contexts in recent years. However, the study of firm innovation outside of agglomerations 
is still in its infancy, especially since a coherent theoretical framework is missing (e.g. Eder 
2019a; Fitjar & Rodríguez‐Pose 2019). While comparative perspectives on innovation 
inside and outside of agglomerations are lacking so far, much of recent work has focussed 
on how firms cope with the assumed disadvantages of more peripheral contexts. Some 
specificities have been suggested, for example, that they compensate for a lack of local 
knowledge by establishing collaborations with actors outside the region (Grillitsch & 
Nilsson 2015; Jakobsen & Lorentzen 2015). In my view, this deficit-oriented perception is 
at least to a certain extent still situated within the dualistic perspective of advantaged vs. 
disadvantaged regions and actors therein since issues like distant collaboration have been 
found to be vital for firms located inside agglomerations, too (e.g. Huber 2012). To 
overcome this limitation, I aim to openly explore practices and strategies of firms towards 
innovation in a comparative perspective differentiating between firms located inside and 
outside of agglomerations. The guiding research question of this dissertation is: 
What are the characteristics and main drivers of innovation outside of agglomera-
tions and in how far do these differ from those inside agglomerations? 
To investigate this research question, I deploy an actor-centred approach which rests on 
the overall conceptual perspective of relational economic geography (REG). Relational 
perspectives are concerned with the diverse social relations between actors and how 
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14 
these relations shape economic processes (Bathelt & Glückler 2003). REG is grounded at 
the micro-level, focussing on economic agents and how they act and interact in space and 
not on spatial representations themselves (Boggs & Rantisi 2003). Thus, relational 
thinking allows to openly explore innovation processes without privileging any spatial 
scale or mechanism such as local interaction. I perceive spaces and places not as 
territorially bounded units but as contexts in which actors organise their often crossing 
and multi-scalar relations.  
Closely related is the understanding of knowledge applied. I follow the definition of 
knowledge as a practice and process rather than a possession which exists rather between 
than within individuals (Ibert 2007). Such an understanding rejects the idea that 
knowledge as the central resource of firms to develop new technologies and products can 
be kept in stock, shared or sold just like other resources. Instead, it implies that all 
knowledge is fundamentally context-dependent and embedded in social relations 
between individuals, either internally to the firm or in relation with external actors.  
Following these basic theoretical positions, I utilise several theoretical concepts relevant 
to the understanding of the spatiality of knowledge creation processes from an actor-
centred perspective, especially for innovation outside of agglomerations. While there are 
manifold influential frameworks and proven concepts for the research on agglomerations 
in the traditions of TIMs available, and as the theorisation of innovation outside of 
agglomerations is far less pronounced, the applied concepts are diverse but have proven 
helpful to empirical studies from relational perspectives. 
The idea of global pipelines underlines the importance of trans-local and international 
relationships for firm innovation (Bathelt et al. 2004). Due to increasing specialisation 
tendencies in the knowledge economy with firms focussing on niches, specific knowledge 
sources and partners for collaboration are unlikely to be found in the same city or region. 
In a similar vein, the proximity approach highlights that geographical proximity is not a 
necessary precondition for collaboration or might be even harmful to create new 
knowledge. The proximity between actors in other dimensions, i.e. cognitive, 
organisational, social, or institutional proximity might function as effective substitutes of 
geographical proximity (Boschma 2005). 
Concepts like innovation modes (Jensen et al. 2007) and knowledge bases (Asheim et al. 
2011) emphasise the different origins and affordances of knowledge creation processes. 
The Doing, Using and Interaction Mode (DUI) and the synthetic knowledge base, for 
example, describe how firms profit from experience-based know-how and learning by 
doing, while they are less reliant on scientific knowledge which is mainly bound to 
agglomerations. Similarly, the recently developed concept of slow innovation (Shearmur 
2015, Shearmur & Doloreux 2016) highlights that modes of innovation and particular 
needs for interaction differ between firms. While fast innovators rely on the latest 
knowledge, frequent interaction and therefore on co-location to other actors in 
knowledge-rich environments, slow innovators build more on in-house developments 
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and secrecy for their innovation processes and are thereby less dependent on certain 
regional contexts for interactive knowledge creation. 
With these theoretical approaches, I aim to contribute to a better understanding of how 
firms organise their innovation activities and underlying knowledge creation processes 
from a geographical perspective. In this regard, the open innovation paradigm has been 
quite influential on many concepts developed in economic geography. Common to these 
concepts is the assumption that the more a firm is open to external knowledge the more 
it is likely to innovate. Thus, approaches to the geography of innovation often suppress 
different firm strategies towards innovation, including more closed ones (Herstad 2018). 
Notions of slow innovation and the reliance on a strong internal knowledge base point 
towards variances in this regard, i.e. that firms might deploy specific strategies towards 
innovation which build strongly on internal capabilities and less on external sources of 
knowledge. 
At the same time, however, especially for innovation outside of agglomerations the 
exploitation of trans-local relations for knowledge creation is emphasised (e.g Grillitsch 
& Nilsson 2015). Specifically in the context of trans-local knowledge creation, several 
open questions remain. If firms outside of agglomerations overcome the lack of local 
knowledge sourcing opportunities through means of trans-local knowledge creation, how 
do they identify non-local sources of complementary knowledge and how do they 
establish collaborations? What kind of strategies and opportunities do they 
predominantly use to initiate and shape mutual learning in trans-local or even global 
relations (e.g. Fitjar & Huber 2014; Grabher & Ibert 2014; Maskell 2014)? In a broader 
context, answers to these questions would help to clarify which factors drive firms to 
collaborate with distant actors or, by contrast, to predominantly interact locally or 
internally only (Fitjar & Rodriguez-Pose 2014). In light of urban-biased 
conceptualisations of and multiple options for processes of interactive knowledge 
creation, it seems questionable if it is still valid to hold up assumptions on differences in 
firm innovation according to location as clear-cut as much of the literature suggests.  
Based on these perspectives, open questions and linked to the goal of understanding key 
mechanisms of innovation from a peripheral perspective, the aforementioned guiding 
research question is complemented by the following sub-questions:  
 How and where do firms gain relevant knowledge for their innovation activities? 
 Which role do internal capabilities as well as external efforts towards innovation 
play and how do firms assess both dimensions?  
 What is the role of the firms’ location, especially regarding local options of 
knowledge creation?  
In finding answers to these questions, a further aim of this research is to provide policy 
recommendations. One cornerstone to address uneven spatial development and the 
support of regional development are innovation policies (McCann & Ortega-Argilés 2013). 
As older policy approaches based on TIMs often have been derived from best-practice 
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examples in high-tech regions and cities, they have been proven to be inappropriate in 
other contexts. Therefore, Tödtling & Trippl (2005) argued to overcome such ‘one-size-
fits-all’ solutions in favour of placed-based approaches. While today such place-based 
approaches to regional development and innovation have replaced place-neutral ones, 
the mismatch between intended and actual results remains evident, especially in 
peripheral regions (Eder 2019a; Iammarino et al. 2019). Thus, more evidence for 
potential support mechanisms of firms and their innovation activities in peripheral 
contexts is needed. 
This research also aims to contribute to, and greatly benefitted from my participation in 
the Collaborative Research Centre 1199 ‘Processes of Spatialization under the Global 
Condition’ in Leipzig. The multi-perspective view of actors and social practices, the 
relevance and negotiation of certain spatial orders and imaginations in a constantly 
changing world (Marung & Middell 2019) have helped me to situate my research. 
Globalisation processes are diverse and often dialectical. Economic actors such as the 
firms investigated in this research face the permanent challenge of anticipating apparent 
opposites such as global networking and local concentration of economic processes or 
spatially-bounded relations and new modes of interaction via virtual communication, for 
instance. 
1.2. Hidden Champions in Germany 
In this research innovation activities and underlying knowledge creation processes of so-
called Hidden Champions (HCs) in Germany are studied. The empirical focus on HCs is 
chosen in order to provide access to the phenomenon of innovative firms located outside 
of agglomerations. These firms are mostly industrial firms producing highly specialised 
machinery and products which would rather be expected to be located in knowledge-rich 
urban environments. However, as this example in Germany illustrates, successfully 
competing firms on the world markets equally exist also outside of large agglomerations. 
The term Hidden Champion was first introduced by Hermann Simon, as part of his 
research on small and mostly medium-sized firms in Germany which were found to be 
exceptionally successful on the world markets (Simon 1990). Simon (2012) defines three 
criteria to determine Hidden Champions (HCs). Firms must (1) be amongst the three 
leading players in the world market or be the market leader on one continent; (2) not 
exceed a turnover of 5 billion euros; and (3) exhibit only a low level of visibility and public 
awareness.1 
In his studies, Simon (2012) shows that Germany’s export strength is not primarily 
attributable to large firms but mainly driven by these comparatively small firms. Several 
studies emphasise that HCs are frequent innovators (Simon 2012; Kaudela-Baum et al. 
2014; Rammer & Spielkamp 2015; Venohr et al. 2015). For example, they invest twice as 
much as other firms in research & development (R&D) activities and, on average, the 
                                                        
1  Other studies on HCs largely adopt these differentiation criteria (e.g. Rammer & Spielkamp 2015; Venohr 
2015; Schlepphorst et al. 2016).  
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number of granted patents is five times higher than for larger, well-known corporations 
in Germany (Simon 2012: 259). Due to their rather small size, HCs operate with a high 
degree of flexibility and are in capacity to swiftly adapt to technological changes and 
market requirements. One major feature to explain the firms’ market success is therefore 
their excellence in innovation which often enables them not to be only the market, but 
also the technological leader in their respective field (e.g. Simon 2012: 259; Venohr et al. 
2015: 17).  
In the context of this dissertation, I refrain from an in-depth examination of these 
characteristics, since the fact that HCs are particularly innovative firms is the essential 
selection criterion. I understand the HCs concept as a heuristic in order to gain access to 
similar firms for which no special preference for agglomerations can be assumed. As 
previous studies pointed out, the headquarters of these firms can be frequently found also 
outside of agglomerations, i.e. in more rural and peripheral areas of Germany (Ermann et 
al. 2012). Due to their world market leadership, I assume that these firms are 
comparatively highly innovative and thus particularly suited to explore innovation 
activities and the underlying internal and external knowledge dynamics from a 
geographical perspective.2 
While Germany as the national study context is not at the focus of this research, some 
influences and specificities of national circumstances shall be addressed.3 On the one 
hand, Germany shares many commonalities with other industrialised, high-income 
countries around the globe (e.g. World Bank 2009). On the other hand, the country has 
some particular characteristics which are relevant especially from a geographical 
perspective. One major influence can be seen in its federal tradition which has not only 
shaped its distinct settlement structure, but also the decentralised system of universities 
and research institutions across the country, for example (Fritsch & Wyrwich 2020). 
Compared to countries like the US, France or the United Kingdom, Germany’s settlement 
structure is far more decentralised with only a few comparatively small metropoles like 
Berlin, Hamburg, Cologne and Munich and many smaller cities in relatively close 
proximity. Due to this dense network of cities and associated infrastructures, it can be 
assumed that peripheral areas in Germany are much more accessible compared to other 
countries. Nevertheless – and just like in other countries, the regional economic 
divergence between more prosperous regions and those in decline has been and still is 
growing (e.g Iammarino et al. 2019). Looking at the Regional Innovation Scoreboard 2019 
of the European Union (EU), for example, demonstrates that these issues are also reflected 
in divergent regional capacities for innovation: While Berlin and some of the regions in 
                                                        
2  This adoption of the HCs concept has been used in recent publications I contributed to: Vonnahme et al. 
2018; Vonnahme & Lang 2019; Graffenberger et al. 2019.  
3  It should be noted that the research field on the geographies of innovation as well as this research mainly 
relates to the global North context. Thus, assumptions might not hold in other contexts. Likewise, 
experiences from other contexts are not suffciently reflected in theories of this research field (Ndabeni 
et al. 2016; Shearmur et al. 2016). 
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Southern Germany are amongst the most innovative in the EU, others perform well below 
EU average (European Commission 2019).  
Following the relational perspective applied, this research aims to uncover general 
patterns as well as driving mechanisms of the HCs’ innovation activities differentiating 
between firms located inside and outside of agglomerations in Germany. It puts the firm 
at the centre of analysis paying attention to three distinct dimensions relevant to the 
understanding of knowledge creation processes and innovation: (1) concrete (individual) 
practices of knowledge creation; (2) strategic approaches to innovation at the 
organisational level; and (3) the socio-spatial contexts in which knowledge creation 
processes and innovation are organised. To cover these three dimensions, a mixed 
method research design has been developed, combining standardised, quantitative 
methods with qualitative methods. A standardised survey among the HCs provides 
insights into firm characteristics, their innovation activities, and the importance of 
external information sources and collaboration partners. Subsequent qualitative 
interviews with firm representatives shed light on the strategic orientation of firms 
concerning their innovation activities; the relevance and use of external sources of 
knowledge; issues connected to collaboration and interactive knowledge creation; and 
the importance of the regional context. 
1.3. Structure of the dissertation 
This dissertation is structured in seven chapters (see figure 1). Following this 
introduction to the objectives and research questions of the research, chapter 2 provides 
the theoretical foundation and discusses the theoretical concepts which informed the 
empirical analysis. I connect two bodies of literature related to the central topic of this 
research: firm innovation and underlying knowledge creation processes beyond 
agglomeration. First, I carve out the understanding of innovation and specifically firm 
innovation applied (chapter 2.1). Subsequently, I discuss concepts and approaches 
predominantly developed in the management and business disciplines to point towards 
the different ways for firms to shape their innovation processes. Special attention is given 
to the coordination of firm-internal and -external efforts to integrate different sources of 
knowledge and the various influences which affect such efforts. The second body of 
literature connects to approaches developed in the field of economic geography. I 
incorporate both, systemic and actor-centred approaches in order to develop an 
understanding of how firm innovation and practices of knowledge creation relate to 
socio-spatial contexts and unfold in space. Based on these two strands of literature, the 
conceptual framework is presented (chapter 2.3). This part contains the research 
approach and theoretical concepts guiding the research. It ends with a concise summary 
of the theoretical positions and analytical perspectives relevant to the empirical part of 
the dissertation. 
Chapter 3 focusses on the overall methodological approach, including an outline of basic 
methodological positions, a presentation of the multi-dimensional comparative approach 
as part of the research design, and the discussion of main empirical and analytical 
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methods used for data collection and analysis. It contains an explanation of how data on 
HCs in Germany was acquired and validated for the empirical analysis.  
 
The chapters 4, 5 and 6 represent the empirical-analytical part of this research. They are 
primarily based on the analyses of the database of HCs created, the quantitative survey 
among firms and the qualitative interviews with firm representatives. Chapter 4 focusses 
on the spatial distribution of HCs in Germany and depicts general patterns of firm 
 
Figure 1: The course of the dissertation. 
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characteristics, innovation activities and related aspects in a comparative perspective. 
Based on survey data of 129 firms, also a typology of innovators is constructed and 
discussed to illustrate the different preconditions, meanings and approaches to 
innovation. These results have been used to select firms for subsequent interviews. 
Chapter 5 is mainly concerned with the results of the analysis of interviews with 
representatives of 15 firms located inside and outside of agglomerations. The analysis 
was guided by principles of qualitative content analysis and focussed on the firms’ 
strategic approaches towards innovation and concrete practices of knowledge creation. 
In addition to an analysis of their global integration, the internal organisation of 
innovation activities, approaches to gain external knowledge and the importance of their 
location at the headquarters are examined. Chapter 6 brings together the quantitative and 
qualitative empirical findings and discusses these in light of the initial research questions. 
In the final part (chapter 7), I summarise the key findings of the research with regard to 
the initial questions and theoretical and methodological perspectives applied. 
Furthermore, the chapter provides conclusions and policy recommendations as well as a 
discussion of limitations and avenues for further research.  
  
 
2. Re-thinking the geographies of firm innovation 
The main aim of this dissertation is to contribute to better understanding of firm 
innovation beyond agglomeration. This chapter serves to articulate the theoretical 
background I build upon as well as the current state of research regarding the topic. In my 
view, two strands of literature are relevant for this purpose. I first present and discuss 
concepts and approaches predominantly developed in the management and business 
disciplines as they frame the importance of innovation for firms to succeed as well as the 
ways firms shape innovation processes from a strategic and management point of view. 
Special attention is given to the coordination of firm-internal and -external efforts to 
integrate different sources of knowledge and the various influences which affect the 
coordination at the firm-level. Second, I review approaches developed in the field of 
economic geography which focus on socio-spatial contexts of firm innovation. I 
incorporate both, systemic and actor-centred approaches in order to develop an 
understanding of how being located within certain spaces or places affects firm 
innovation and how practices of knowledge creation for innovation unfold in space.  
Both strands of literature have not developed independently from each other as they 
commonly build on the so called open innovation paradigm. In chapter 2.1 I review the 
emergence of this conceptual framework, which today has become a core 
multidisciplinary concept to explain how change develops in society (Cohendet & Simon 
2017). Subsequently, I carve out the understanding of innovation and specifically firm 
innovation applied. Affordances of learning and (re-) combinations of knowledge pose 
increasingly complex tasks for firms in terms of knowledge and innovation management. 
While a general trend of opening up firm innovation activities for external actors has been 
identified, I also consider recent scholarship which contributes to a fine grained picture 
of the open innovation paradigm. This also contains more closed and less interactive 
modes of firm innovation.  
Chapter 2.2 introduces geographical perspectives of firm innovation. This line of research 
is traditionally concerned with agglomeration effects, the emergence of clusters and how 
actor relations within certain settings (i.e. cities and clusters) promote the exchange of 
knowledge for innovation. As a starting point, I briefly discuss the emergence and value 
of systemic approaches to the field and how these supported the view that innovation is 
predominantly linked to cities and clusters. Subsequently, I review fundamental critiques 
of such systemic views and connect these to the development of actor-centred approaches 
to innovation activities in socio-spatial contexts. While these contributions have certainly 
helped to overcome the fixations of the field with certain places and spaces, the research 
area is still urban-biased (Shearmur 2017). I carve out the specifics of this urban bias and 
argue that actors and places outside of agglomerations have been largely neglected so far. 
Finally, I trace how firm innovation outside of agglomerations is currently portrayed in 
the literature and in how far current concepts help to broaden the understanding of firm 
innovation outside of agglomerations.  
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Altogether, trends and concepts discussed set the ground for the development of the 
conceptual framework which guides the empirical part of this research in chapter 2.3. 
Informed by a relational understanding of economic activity in space, this framework 
aims to overcome dualistic understandings of knowledge creation and innovation in 
socio-spatial contexts. 
2.1. Firms and innovation 
In his historical sketch of research & development (R&D) and innovative activities by 
firms over the past 100 years, Teece (2010) describes how the organisational model of 
few, rather isolated corporate research laboratories of certain industries in the late 
nineteenth century in the United States and Europe completely changed to today’s 
decentralised innovation model connecting firms with actors from different 
organisations, technological fields, sectors and regions of the world to create ideas for 
new products and services. A multitude of developments made it necessary for firms to 
align their strategies towards this mode of innovation. These developments have been 
subsumed with umbrella-terms such as the knowledge economy (Powell & Snellman 
2004) or the learning economy (Lundvall & Johnson 1994).  
In the context of this dissertation, it is not the intention to review the causes and 
developments of this change in detail.4 Rather I see the terms ‘knowledge economy’ and 
‘learning economy’ prominently discussed during the 1990s and 2000s as signifiers 
emphasising the growing importance of knowledge and interactive learning for the 
economy. Due to trade liberalisation and time-space compression, production inputs have 
become ubiquities in the globalised economy. Thus, the main resource of competitive 
advantage is not anymore cost-reduction but connected to knowledge and how its 
effective use creates value in terms of new products and services (Maskell & Malmberg 
1999). Today, it is widely acknowledged that being able to innovate is a key competitive 
advantage of firms in the global knowledge economy, especially for firms based in 
advanced, high-cost economies (Lundvall 2007). Due to the increasing speed of 
knowledge diffusion, firms must constantly innovate to maintain competitive. This is not 
only the case for certain high-tech industries, but for all industries. The same applies for 
knowledge intensity: it is not only a certain type of knowledge (e.g. scientific knowledge) 
affected or demanded. Rather the entire economy is becoming more knowledge-intensive 
(Hansen & Winter 2015).  
Conceptually, these changes have been grasped by a replacement of early models of 
innovation by the open innovation model of today (Cohendet & Simon 2017). Based on 
                                                        
4 Gassmann (2006) refers to five interrelated trends and developments which affect this change: (1) 
Globalization processes (higher mobility of capital, lower logistics cost, more efficient ICT, and increased 
market homogeneity); (2) Technology intensity (not even largest firms can cope with or afford to 
develop technologies on their own); (3) Technology fusion (technologies are cross-cutting industries, 
technology borders disappear); (4) New business models (new alliances to form complementary 
partnerships, firms acquire innovations and technologies); (5) Knowledge leveraging (knowledge has 
become the key resource of firms, mobility of knowledge has increased). 
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the seminal work of Schumpeter (1911; 1942) and his notion of ‘Creative Destruction’5 as 
the main driving force of capitalism, the ‘linear technology-push innovation model’ 
developed. It was supposed that in a linear and closed mode, processes of innovation 
follow a linear sequence of phases from fundamental research over applied research to 
production and marketing. Here, ‘big science’ and technological change external to 
economic development were considered to drive innovation, suggesting that the support 
of basic research is the main trigger to fuel innovation. In the 1980s, the ‘interactive and 
closed model of innovation’ became dominant which conceptualised technological change 
as a process internal to the economy. This model highlighted the interactive nature of 
innovation processes, as ideas for new products or services can emerge at any stage of the 
innovation process. Accordingly, organisational structures have to be aligned to facilitate 
exchanges of innovative ideas between all actors involved in a firm: researchers, and 
specialists in marketing, production and development (Cohendet & Simon 2017).  
Based on the network character of innovation processes of the interactive model, notions 
of lead-user innovation (von Hippel 1986) and dynamic capabilities (Teece et al. 1997, 
see chapter 2.1.2) paved the way towards the ‘open innovation model’. Even though 
named open innovation only in the year 2003 (Chesbrough 2003), the ideas and concepts 
of this model of innovation already began to develop from the 1980s onwards. While the 
interactive and closed model essentially stuck to the boundaries of the firm, open 
innovation is a paradigm “(…) that assumes that firms can and should use external ideas 
as well as internal ideas, and internal and external paths to market, as firms look to 
advance in their technology” (Chesbrough 2003:14). Through porous boundaries, firms 
should thus make use of knowledge from their external environment. This is underlined 
in a recent definition of open innovation: “We define open innovation as a distributed 
innovation process based on purposively managed knowledge flows across 
organisational boundaries, using pecuniary and non-pecuniary mechanisms in line with 
the organisation’s business model.” (Chesbrough & Bogers 2014:17). According to this 
definition, processes of innovation are often based on interactive learning within firms, 
but also with external actors (Lundvall and Johnson 1994). Today, it seems generally 
accepted that the basis for successful innovation processes is to combine firm-internal 
capacities with external sources of knowledge (Shearmur 2015).  
In the following sub-chapters, I address what I mean by firm innovation, how processes of 
innovation can be framed and when open innovation ‘works’, i.e. firms strategies towards 
innovation and the context dependencies of open innovation. First, I present the definition 
of firm innovation applied in this dissertation and point towards open innovation as a 
complex interplay and management of internal and external sources of knowledge. This 
                                                        
5 Schumpeter (1942) describes innovation as follows “The fundamental impulse that sets and keeps the 
capitalist engine in motion comes from the new consumers' goods, the new methods of production or 
transportation, the new markets, the new forms of industrial organization that capitalist enterprise 
creates. The opening up of new markets, foreign or domestic, and the organizational development from 
the craft shop and factory to such concerns as U.S. Steel illustrate the process of industrial mutation that 
incessantly revolutionizes the economic structure from within, incessantly destroying the old one, 
incessantly creating a new one. This process of Creative Destruction is the essential fact about 
capitalism.” 
Re-thinking the geographies of firm innovation 
24 
is followed by a review of concepts developed to formulate organisational capacities 
which enable firms to benefit from connections and exchanges with their external 
environment. The chapter on firms and innovations ends with a discussion of varieties 
and limits of open innovation. Different aspects such as firm strategies and characteristics 
as well as different types of knowledge influence the extent to which firms engage (or not) 
in open innovation activities. 
2.1.1. Understanding firm innovation 
There are many topics, meanings and perspectives connected to the term innovation 
which range from societal and cultural spheres to the economic sphere (Shearmur 2012). 
Even within the narrow field of firm-level economic innovation – which is at focus of this 
research – various definitions co-exist (Crossan & Apaydin 2010). Innovation can be 
understood as both an outcome as well as the process leading to that outcome. The 
outcome of innovation processes is usually differentiated and measured through a 
straight forward typology of product-, process-, organisational- and marketing innovation 
(OECD 2005). In this dissertation, the focus is on innovation understood as “(…) the 
process by which existing knowledge and inputs are creatively and efficiently recombined 
to create new and valuable outputs.” (Felin & Zenger 2014:915). According to this 
definition, innovation is essentially a knowledge-driven process which relies on the 
interaction of involved actors. As has been depicted above, processes leading to firm 
innovation reveal a growing complexity and require the combination of different 
competencies, skills and technologies both within the firm and in relation to actors 
outside the firm (Lundvall & Johnson 1994; Chesbrough 2003).  
The resource-based view of the firm assumes that firms are bundles of resources and 
capabilities and that their purposeful connections lead to develop competitive advantage 
(Grant 1996). The development of new products or services within the firm may 
encompass the whole corporate value chain and is only completed by its successful 
marketisation. Although innovation is often associated with R&D activities of firms only, 
it is important to consider the interplay with other corporate functions like production 
and marketing as important elements of innovation processes (Mattes 2016). Beyond the 
boundary of the firm, the external environment which impacts its innovative performance 
is quite complex. External impacts include the firm’s connections to a variety of actors (i.e. 
customers, suppliers, universities) and the legal system and regulatory standards under 
which it operates, for instance.  
The development of a geographical perspective which puts the firms’ external 
environment at focus and of questions like how, for example, the regional institutional 
and social embeddedness of firms affect their innovation performance is the main focus 
of chapter 2.2. In this chapter, I pay specific attention to what has been termed inbound 
open innovation and associated practices, i.e. the firms’ knowledge sourcing and 
knowledge-generating activities (Dahlander & Gann 2010).6 External sources of 
                                                        
6 On the contrary, the term outbound open innovation describes ways in which firms externalise internal 
knowledge, for example when selling patents or technologies to external organisations.  
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knowledge can be connected to different groups of actors such as users, customers, 
suppliers, research institutions, and competitors. Underlying mechanisms which facilitate 
connection to external actors encompass a wide range of alternatives including 
collaborative projects, contests and tournaments, alliances and joint ventures, licensing, 
open source platforms, and participation in development communities (e.g. Felin & 
Zenger 2014). These lists are far from complete but demonstrate that firms have various 
opportunities to engage with their external environment and may develop certain 
strategies to their management of innovation activities. The next section discusses 
current research on the coordination of such activities on the firm and managerial level. 
2.1.2. Coordination of internal and external knowledge for innovation 
While empirical studies provide evidence that external knowledge sourcing is conducive 
to firm innovation, it has also been found that it is crucial for firms to provide own 
complementary knowledge bases to integrate external knowledge (Brunswicker & 
Vanhaverbeke 2015). Research in this context, i.e. on how firms can exploit internal 
knowledge and internalise external, complementary knowledge for their innovation 
purposes has led to a rich body of literature. In this review, I focus on those putting 
knowledge at the centre, as it is the key resource for innovation (Strambach & Klement 
2012).  
The internal dimension 
In the light of the open innovation paradigm, knowledge and innovation management at 
the firm level is a complex, often difficult task (van de Vrande et al. 2009; Natalicchio et 
al. 2017). This task encompasses the implementation of an organisational structure which 
facilitates options of identifying and communicating an innovation problem or 
opportunity internally. Next to this, ways to develop an informed decision to engage with 
this problem/opportunity have to be implemented. Choices have to be made if it is tackled 
internally or if the firm needs to reach out to its external environment. If external inputs 
are needed, yet another question is how to connect to external knowledge sources and 
integrate gained knowledge into the firm’s knowledge base. Concepts such as ‘dynamic 
capabilities’ and ‘absorptive capacity’ developed in organisational and management 
studies focus on such firm-internal governance structures towards knowledge and 
innovation management (Dosi et al. 2008; Teece 2010).  
In the frame of the knowledge-based perspective of the firm, dynamic capabilities 
describe a firm’s ability to develop knowledge capacities to profit from open innovation 
(Lichtenthaler & Lichtenthaler 2009) and is defined as “the firm’s ability to integrate, 
build and reconfigure firm internal and external competences to adress rapidly changing 
environments” (Teece et al. 1997:516). These abilities include the management of 
internal social relations of individuals and groups within and across units of the firm to 
productively use differences in their knowledge bases. These aspects are closely 
connected to maintenance of internal routines and organisational capabilities, which are 
essential institutions to coordinate and integrate knowledge use and exploration 
processes (Strambach & Klement 2012). Dynamic capabilities describe a set of three 
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clusters of ongoing activities which enable (1) the identification and assessment of an 
opportunity (sensing), (2) the mobilisation of resources to address an opportunity 
(seizing), and (3) the continued renewal (transforming) (Teece 2007).  
Addressing such routines and capabilities, Brunswicker & Vanhaverbeke (2015) speak of 
internal organisational facilitators at strategic and operational levels, which ensure 
that knowledge is not only successfully organised and mobilised within the boundaries of 
the firm, but also that external knowledge is effectively integrated. They are (1) long-term 
innovation investment, (2) innovation strategy processes, (3) innovation development 
processes, and (4) innovation project control. Long-term innovation investment is an 
important resource which not only allows to engage in riskier innovation projects, but 
also to steer efforts towards long-term innovation. It also enables innovation 
management to build a sufficient internal knowledge base which also effects the firm’s 
ability of opening up to external knowledge sources. An innovation strategy supports the 
identification of future business opportunities and the scouting of new technologies, etc. 
Accordingly, organisational routines have to be implemented which allow to match future 
opportunities with internal competencies and capabilities, but also the identification and 
valuation of external knowledge. At the operational level, innovation development 
processes imply formal procedures for new product development such as the stage-gate 
model (Cooper 2008). Such models help to implement innovation activities in a systemic 
manner. Innovation project control is vital to turn innovation potential into concrete 
outcomes. It is important to define measures and targets for resources, timing and quality 
when innovation projects are implemented. Project control can then help to reconfigure 
activities if needed and enables to control the exploitation of internal and external 
knowledge (Brunswicker & Vanhaverbeke 2015: 1245 f.).  
The external dimension  
As part of dynamic organisational capabilities, firms need to develop absorptive capacity 
to utilise external knowledge. Absorptive capacity describes a set of organisational 
routines and processes to enable the acquisition, assimilation, transformation and 
exploitation of external knowledge (Cohen & Levinthal 1990; Zahra & George 2002; 
Todorova & Durisin 2007). The ability of firms to recognise the value of external 
knowledge depends on their prior knowledge base, including past experiences and 
investments. The knowledge base of a firm might equally hinder and enable knowledge 
absorption since prior experience defines the locus of knowledge search (path 
dependency). Since knowledge search could thus be restricted to familiar areas, only 
knowledge that is close to the existing knowledge base might be considered, while other 
knowledge sources might be ignored. The assimilation of acquired knowledge refers to 
the understanding of obtained information. Firms need to analyse, interpret and 
understand external knowledge in a way that internal learning is possible. While the first 
two dimensions, i.e. the acquisition and assimilation of external knowledge are referred 
to as potential absorptive capacity, the transformation and exploitation describe the 
realised absorptive capacity (Zahra & George 2002). Only if firms are able to adjust their 
cognitive frames and thereby understand new situations and ideas, new knowledge can 
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be absorbed in a way that it allows firms to refine, extend and leverage existing 
competencies or to create new ones. It follows that it is not only important for firms to 
identify valuable external knowledge, but also to enable the integration of it into its 
knowledge base. Absorptive capacity is key to address rapidly changing environments 
(e.g. in a certain technological field) and thus an important pillar for firms to achieve 
competitive advantage.  
But what are ways to engage with external knowledge sources? Accessing external 
knowledge can generate multiple interactions between economic agents which are 
established through various channels and mechanisms. As such, knowledge gained 
through external sources is not uniform (Huggins et al. 2019). There have been several 
attempts to group various sources and channels to carve out differences in the ways 
knowledge is gained by a focal firm (see Dahlander & Gann 2010 for on overview). 
According to Jensen et al. (2007), a large account of knowledge sources can be 
differentiated between two types. The form of knowledge and mode of learning and 
innovation differs between the ‘market based’ group and the ‘research-based’ group 
(cf. Huggins et al. 2019). The market-based group consists of customers, suppliers and 
competitors which operate in the same or related market as the focal firm. Here, relations 
with partners are based on experience-based know-how and more informal interactive 
processes of learning. In contrast, relations with the research-based group, which consists 
of research organisations such as universities and other public and private research 
institutes and laboratories, are based on greater distance and are usually more formal. 
This group produces more codified scientific and technical knowledge and operates based 
on different logics and motives than the market-based group. As a result, different 
protocols and practices (i.e. channels) are needed to be followed when establishing links 
to these two groups (ibid.: 1569 f.).  
With their typology of linkages to external knowledge, Trippl et al. (2009) pay specific 
attention to such channels which enable knowledge interactions. The typology rests on 
two dimensions. The first dimension distinguishes between formal/traded and 
informal/untraded interdependencies in innovation processes (Storper 1997). While 
formal relations are based on monetary or other forms of compensation, informal or 
untraded relations usually do not involve immediate forms of compensation. The second 
dimension refers to two types of knowledge exchange, which can be either rather static 
or dynamic and based on interactive learning. Based on these distinctions, Trippl et al. 
(2009) identify four types of knowledge linkages: market relations, formal networks, 
spillovers, and informal networks. Table 1 presents an overview of these types of 
knowledge interactions as well as important examples of channels for each type. 
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Table 1: Types of linkages to external sources of knowledge and partners  





Formal/Traded relation Market relations 
 Contract research 
 Consulting 
 Licenses 
 Buying intermediate goods 
Formal networks 
 R&D collaborations 






 Recruiting specialists 
 Monitoring competitors 
 Participating in fairs, conferences 
 Reading scientific literature, patent 
specifications 
Informal networks 
 Informal contacts 
 
From the view of a focal firm, these examples demonstrate that channels to organise 
inbound open innovation may vary to a large extent. They include not only market 
relations with rather low interaction requirements (e.g. buying of machinery or software 
or receiving inputs from consultants) or the establishment of formal networks which are 
often based on contracts. Also, more informal or passive relations and options to source 
knowledge play a decisive role. This aspect is also evident in the differentiation of 
knowledge channels by Martin & Moodysson (2013). They distinguish monitoring, where 
knowledge is acquired without direct interaction with other actors, from mobility and 
collaboration. Mobility describes the sourcing of embodied knowledge by recruitment of 
staff (e.g. from other firms but also universities, etc.). Collaboration refers to direct 
knowledge exchange through any form of bilateral interaction with other actors. Thus, 
firms can benefit from external knowledge through interactive relationships as well as of 
options of non-interactive learning and spillovers (Glückler 2013). 
Barriers to open innovation practices 
So far, research on failures, costs and downsides of open innovation have not received 
much attention (Bogers et al. 2017). While many studies assume inbound open innovation 
to be a direct and costless process (cf. Dahlander & Gann 2010), the integration of external 
knowledge as well as searching for and connecting to external knowledge sources might 
pose certain challenges and barriers to the focal firm.  
Above all, inbound open innovation requires an organisational culture which frames open 
innovation and collaboration as useful tools to deal with internal challenges and to 
develop innovations (West & Bogers 2014; Natalicchio et al. 2017). Implementing such a 
culture is not a straightforward process since firms might be confronted with internal 
barriers to adopt open innovation practices (van de Vrande et al. 2009). For example, the 
not-invented-here syndrome describes negative internal attitudes towards acquired 
external knowledge (Chesbrough & Crowther 2006). The opposite case is called the buy-
in syndrome and refers to the case that a firm is overly positive about acquired external 
knowledge while not being able to connect it to its own knowledge base. Here, difficulties 
of knowledge transfer and absorptive capacity might limit innovation performance. In 
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contrast, the only-used-here syndrome may limit the firm’s openness to external actors. 
The fear of knowledge leakage is considered the main reason for this syndrome 
(Lichtenthaler & Ernst 2006).  
External knowledge sourcing activities as such can also be subject to high levels of 
uncertainty, costs and risks (West & Bogers 2014). Such activities involve the process of 
finding the right sources of knowledge and building up relationships with external actors. 
Judging their quality and building up relationships with them may follow a period of trial 
and error. In order to avoid miscommunication and conflicts, a mutual understanding of 
norms, habits and routines has to be established. As norms, habits and routines often vary 
from source to source, the initialisation and maintenance of such relationships can be 
difficult (Huggins et al. 2019). It has been shown that beyond an optimal level, too many 
links to external sources of knowledge decreases the innovation performance and limit 
search effectiveness (Laursen & Salter 2006). Connected to this can be hidden costs of 
communication and control when collaborating, but also risks of escalating complexity 
and coordination costs when dealing with a variety of external sources. Concrete 
examples are problems of information overload, bureaucracy and risks of knowledge 
leakage. Further potential barriers include lacking resources, free-riding behaviour, and 
problems with contracts (van de Vrande et al. 2009). 
As this review on barriers reveals, open innovation can be seen as a trade-off between its 
benefits and costs. Thus, the mode of innovation is a strategic choice at the firm level, 
where managerial decisions need to reflect the affordances, costs and value of openness 
vs. more closed, internal modes of innovation. The next section discusses varieties of open 
innovation. It is shown that apart from barriers to open innovation, various context 
factors affect innovation practices at the firm level. 
2.1.3. Varieties of open innovation7 
While the prevailing ideas of innovation that it is open (Chesbrough 2003) and that a 
single organisation cannot innovate in isolation, are widely accepted (Shearmur 2012), 
innovation practices of firms reveal various forms and varying degrees of openness 
(Dahlander & Gann 2010; Huizingh 2011; West et al. 2014). In reality, only very few firms 
follow a fully closed innovation approach and thus generate their own innovation ideas 
and develop, build, market, distribute, service, finance, and support them on their own. 
But there are firms which seem to be rather reluctant to open up their innovation 
activities in the way the open innovation paradigm suggests. For example, results of a 
survey among some of the largest industrial firms in Germany, Switzerland, and Austria 
demonstrate that most firms still pursue relatively closed innovation strategies and 
manage to remain innovative with only a few external influences (Lichtenthaler & Ernst 
2009).  
What are explanations for differing degrees of openness? With their matrix of four types 
of openness Dahlander & Gann (2010) point out that every advantage of openness is 
counterbalanced by a disadvantage. The matrix is built along the two dimensions inbound 
                                                        
7  Contents of this chapter are also adressed in Vonnahme & Lang (2017).  
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vs. outbound open innovation and pecuniary vs. non-pecuniary interactions. While 
acquiring expertise as input for innovation processes over the market place 
(inbound/pecuniary) comes along with a high degree of control, research shows that 
similar knowledge bases between the acquiring and acquired firms might decrease the 
innovative performance. Non-pecuniary knowledge sourcing (inbound/non-pecuniary) 
on the other hand, describes the scanning of the external environment for ideas and 
technologies available which can complement internal processes. Unless a clear purpose 
and strategy are guiding the scanning process, firms might risk information overload and 
ineffectiveness. The two outbound types selling or licensing inventions and technologies 
(pecuniary) and revealing internal resources (non-pecuniary) both have advantages such 
as direct financial rewards for R&D efforts or an increased interested of potential partners 
to collaborate. Possible disadvantages are also obvious: for example, it is difficult for firms 
to assess the potential value of an invention or new technology when they aim to sell it. 
When engaging in open exchanges of knowledge, firms might run the risk of leaking 
information to competitors and other actors without own benefits (Dahlander & Gann 
2010: ff.). This aspect has been described as the ‘paradox of openness’ (Laursen & Salter 
2014). While the creation of innovations often requires firms to open up to external 
actors, capturing returns from and the successful commercialisation of innovations often 
require protection. Protection mechanisms include patents, the registration of designs, 
secrecy, product complexity and trademarks. Managerial attitudes towards such 
protection mechanisms have effects on the firm’s orientation towards external actors in 
the innovation process. If firms are overly protective of their knowledge and restrict 
access via such mechanisms, they might miss opportunities to benefit from external 
knowledge. On the other hand, the existence and use of such mechanisms can also support 
the openness of a firm, as the fear of opportunistic behaviour of external actors is reduced 
(Teece 2002; von Hippel 2005). 
Viewed from a different perspective, Felin & Zenger (2014) show that certain innovation 
‘problems’ are best governed within the boundaries of the firm. Especially if firms face 
rather complex problems which require theory-guided search, identifying and flexibly 
recombining internal knowledge can be beneficial. Accordingly, strong internal 
knowledge capacities and the ability of its exploitation can reduce the need for external 
sources of knowledge. In a similar vein, Shearmur & Doloreux (2016) differentiate 
between slow and fast innovators. Depending on the type of information and knowledge 
needed (market vs. non-market sourced information), firms might rely on more or less 
frequent interaction compared to others. For example, firms which operate in rapidly 
evolving and changing industries such as information technology (IT) or fashion have 
higher interaction needs to keep up with new developments than firms operating in other 
industries. In such circumstances, firms need more informal, non-market sourced 
information which requires more frequent interaction with other actors. But there are 
also cases when firms might decide against engaging in open innovation because of 
associated costs (e.g. costs of searching for relevant knowledge or costs of complex 
contracting in joint innovation projects) and associated risks and uncertainties about its 
outcome (Dahlander & Gann 2010). 
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On the other end of the continuum of open and closed innovation, recent research on 
innovation networks reveals a trend towards a global distribution of innovation 
activities within and between (multinational) corporations (Chaminade et al. 2016). For 
example, firms might develop their products together with their key suppliers and 
knowledge-intensive business services, which themselves have different locations and 
competencies all over the world (Schmitz & Strambach 2009). Global innovation 
networks (GINs) have been studied especially in high-tech industries such as the IT 
industry, where the pace of technological advancements and global competition is 
steadily increasing (Cooke 2013; Parrilli et al. 2013). This example of GINs in high-tech 
industries highlights several influences on the openness of firms such as firm 
characteristics and industry affiliation which are altogether referred to as context 
dependencies of open innovation (Huizingh 2011; Roper & Love 2018). Huizingh 
(2011: 2) points out that “… context dependency of open innovation is one of the least 
understood topics”. As numerous internal and external contexts influence open 
innovation, in the following I focus on the most relevant ones in light of this research:8 
Size and Age – Small firms can gain a lot from openness as they often lack resources to 
build internal capacities for innovation. Thus, engaging in collaboration can compensate 
for a lack of internal resources. At the same time, it is a considerable challenge for smaller 
firms to cope with the affordances and complexities of external networking. In line with 
this argument, larger firms are more often found to engage in open innovation. Larger and 
thereby usually older firms are typically more structured and professionalised, operating 
for a longer time in their respective markets. Nevertheless, start-ups and smaller firms 
are important innovators frequently engaging in open innovation (van de Vrande et al. 
2009; Spithoven et al. 2013).  
Knowledge intensity – The knowledge intensity of a firm relates to its ability to create new 
knowledge (Knoben et al. 2016:135). It is typically measured by a firm’s spending on R&D 
or the share of employees with a higher education/university degree. Firms with a high 
knowledge intensity have greater absorptive capacities and are thus better able to profit 
from open innovation (see chapter 2.1.2).  
Diversification – The effects of diversification are twofold. Firms which focus their 
innovation activities towards one or a small number of technological fields/product 
groups can profit from specialisation. Specialisation may lead to competitive advantages 
in a specific field. On the other hand, more diversified firms can also profit from several 
advantages. These include a higher chance of cross-fertilisation between related 
technologies and the avoidance of lock-in effects in one particular technology/market. 
Accordingly, the danger of lock-in is higher for more specialised firms (Breschi et al. 2003; 
Garcia-Vega 2006). 
                                                        
8 This review is especially important for the understanding of the empirical example of Hidden 
Champions, i.e. their firm characteristics and the socio-spatial contexts they are embedded in. Ultimately, 
chapters 2.1 and 2.2 contribute to identifying important elements of the contexts in which firms create 
knowledge for innovation. 
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Internationalisation – In general, a positive link between firms’ international activities and 
their innovation performance is assumed. In their empirical study, Siedschlag & Zhang 
(2015: 183) find that “… firms with international activities were more likely to invest in 
innovation, they were more likely to be successful in terms of innovation output…”. 
International activities provide firms with access to new and complementary knowledge 
regarding foreign markets and technologies. This holds especially true for multinational 
enterprises (MNEs) that can tap into different knowledge pools with their subsidiaries 
(Mudambi & Swift 2012). But also exports can serve to leverage innovation as exporting 
firms usually face more competition and are more prone to innovate (Love & Roper 2015). 
MNEs – MNEs are found to differ from small- and medium-sized enterprises (SMEs) or 
more general single domestic firms in several aspects regarding their open innovation 
practices (Spithoven et al. 2013; Mattes 2016). Apart from size effects (see above), a main 
competitive advantage of MNEs rests on their ability to create and utilise knowledge at 
multiple establishments and thus within multiple knowledge pools. While subsidiaries of 
MNEs often serve to enter new markets or to seek resources (e.g. raw materials), others 
may have the role of competence creation and exploitation (Mudambi & Santangelo 
2015). As recent research reveals, the latter is less often the case than widely assumed, as 
much of innovative activities of MNEs is bound to the headquarters (Glückler 2014; 
Mattes 2016). MNEs are also exposed to a greater number and variety of external 
knowledge sources and potential partners. In contrast, SMEs might have problems of 
having insufficient technological assets and expertise to be of interest for potential 
partners (Spithoven et al. 2013).  
Type of sector – Open innovation has mostly been studied in high-tech industries such as 
consumer electronics and biotechnology (Heidenreich 2009; Huizingh 2011). It has been 
shown that firms operating in these industries not only rely on high internal knowledge 
and R&D intensity but also on external knowledge to keep pace with technological 
developments. Thus, it is argued that openness is of vital importance for high-tech firms. 
Aslesen & Freel (2012) show that firms in analytically based industries engage more in 
collaborations than firms of the synthetic industries. Analytically based industries are 
characterised by the transformation of scientific knowledge and short product-lifecycles. 
Typical examples are firms of the biotech and pharmaceutical industries. In turn, 
synthetic industries are characterised by longer product lifecycles and the application of 
existing knowledge and applied research. Typical examples are manufacturing firms in 
engineering and machinery. Differentiating between high-tech and low- and 
medium-technology industries, Hirsch-Kreinsen (2015) confirms these distinctions. 
While high-tech firms are usually characterised by high R&D intensity and intense 
collaboration, firms of the low- and medium-technology industries follow alternative 
strategies to pursue their innovation activities which affect their reliance on external 
knowledge. Altogether, different industrial sectors provide different incentives to engage 
in innovation and to collaborate.  
Further distinctions relate to differences between manufacturing and service firms, 
sectoral differences regarding the importance of patenting and other forms of property 
protection and also the varying competitive intensity between sectors (van de Vrande et 
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al. 2009; Roper & Love 2018). In sum, all these aspects demonstrate that practices of 
inbound open innovation are influenced by a complex set of contexts which need to be 
taken into account in empirical analyses of firm innovation.  
2.2. Geographies and innovation9 
Parallel to the development of research on firm-level innovation in management and 
organisational studies, innovation studies and related fields, scholars in economic 
geography have developed geographical approaches to firm innovation since the 1980s. 
In line with the open innovation paradigm, innovation has been increasingly understood 
as a social process: In order to innovate, firms need to connect internal capacities with 
information obtained from external sources and collaborate with key partners. A basic 
assumption of geographical concepts developed during the 1980s and 1990s is that dense 
local networks of actors foster interaction and thus innovation. In quintessence, it is 
argued that geographical proximity promotes the exchange of innovation-relevant 
knowledge between co-located firms as well as with other nearby actors such as 
customers, suppliers and universities (Gertler 2003; Storper & Venables 2004). As 
co-location fosters the development of clusters of firms and dense networks with related 
actors, it is common to all approaches to perceive the regional scale as being most relevant 
for interaction and learning.10 
Concepts developed in this context, such as industrial districts, innovative milieus, 
regional innovation systems and learning regions are collectively termed territorial 
innovation models (TIMs) (Moulaert & Sekia 2003). In TIMs, innovation, 
competitiveness and growth are seen as endogenously induced and directly linked to the 
particular attributes of local and regional environments: e.g. the sectoral structure, 
density of actors and related network potentials and institutional arrangements 
(Lorentzen 2008). Following this logic, geographical proximity is not only considered a 
facilitating element but often regarded a mandatory pre-condition for innovation. Over 
time, many empirical studies building on TIMs provided evidence for very dynamic and 
innovative cities and regions such as the Silicon Valley. These studies contributed to 
today’s common view that firm innovation is influenced by location: “(…) innovation is 
indeed often a highly localised phenomenon, dependent on place-specific factors and 
conditions.” (Martin 2010: 20). Especially dense metropolitan areas and clusters are said 
to offer multiple opportunities for knowledge exchange between actors, e.g. through 
periodic face-to-face contacts, a common labour pool and shared institutions. From this 
perspective, being located in large urban environments is beneficial for innovation and 
competitiveness, while by contrast, being located outside of agglomerations is not. 
                                                        
9  Contents of this chapter are also adressed in Vonnahme & Lang (2017). 
10 In the geographies of innovation literature the region is conceptualised with fuzzy boundaries, but 
always between the local and the national scale. Many empirical studies use administrative or functional 
differentiations (e.g. labour market areas) to define and compare regions. Here, actors are classified (and 
taken into account or not) as being ‘inside’ or ‘outside the region’ (Shearmur et al. 2016). One goal of this 
thesis is to develop and follow an understanding of regions (but also of places and spaces in general) 
which have no fixed boundaries, but rather become relevant as intersections of dynamic processes and 
people famously described by Massey (2005). 
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Smaller cities or rural areas are deemed as disadvantaged sites for innovation (Fitjar & 
Rodríguez‐Pose 2019). 
In this chapter, I use fundamental critiques of these oversimplifying perspectives as 
starting points to set the ground for the development of the conceptual framework 
guiding the empirical research. I organize these critiques which started to emerge in the 
2000s in three sub-chapters. Chapter 2.2.1 briefly discusses core ideas and main concepts 
underlying TIMs as well as respective critiques. These critiques advanced relational 
conceptions of agency and space. Empirical research of this line of thought illustrates that 
firms’ social relations and networks are typically not confined to a certain city or region. 
Rather, processes of knowledge creation and circulation for innovation traverse and 
(re-) combine various scales (Lorentzen 2008) and thereby become territorially dynamic 
(Crevoisier & Jeannerat 2009). This shift in perspective provided not only for novel 
insights into how processes of knowledge creation and innovation unfold in space, but 
also for a critical re-examination how geographical contexts are empirically 
operationalised, analysed and ultimately imagined.  
This latter aspect sets the ground for chapter 2.2.2. Here, I pick up what has termed the 
urban bias of the field (Shearmur 2017). This bias supported the development of a 
confined perspective of thriving agglomerations versus ‘less dynamic’ or ‘weakly 
developed’ regions outside of agglomerations in terms of the capacities of firms to 
innovate. I trace how the research field began to disentangle some of the seemingly 
accepted truth about the strong connection of urban environments and innovation in 
recent years. In doing so, I pay specific attention to the discussions about ‘the urban’ and 
‘the periphery’ within the field. 
In chapter 2.2.3 I review the current state of research on innovation in peripheral contexts 
in theoretical and empirical terms. While there has been a remarkable upsurge of interest 
towards peripheral contexts in recent years which helped to move beyond the ‘urban core 
lens’ (Eder & Trippl 2019), much of the work is geared towards constraints of such 
contexts, while theoretical explanations for firm innovation are still scarce. Specific 
attention is payed to the discussion of concrete mechanisms and strategies which allow 
firms to innovate.  
2.2.1. Beyond territorial innovation 
TIMs share a systemic perspective on a given bounded space11 (such as a city and its 
hinterland) “… according to which innovation results from interactive learning processes 
between different types of actors” (Asheim et al. 2016: 47). Two theoretical building 
blocks on the externalities of agglomerations support this common core idea of TIMs: 
localisation and urbanisation economies (Bathelt et al. 2004; Rodríguez-Pose & Fitjar 
2013). The concept of localisation economies goes back to Marshall (1919) with his 
                                                        
11 Later enhancements of TIMs incorporated critiques on their regional fixation and expanded the view 
towards extra-regional linkages of actors. Examples are global pipelines of the cluster approach (Bathelt 
et al. 2004) and the understanding of regional innovation systems as open systems (Asheim et al. 2016). 
This aspect is referred to later in this chapter. 
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often-cited notion of the industrial atmosphere within regional economic settings. It is 
suggested that the regional specialisation of economic activities provides pecuniary and 
non-pecuniary benefits to firms from the same or related sectors. While economies of 
scale relate to pecuniary benefits or traded interdependencies (Storper 1997), non-
pecuniary benefits or untraded interdependencies arise from a shared knowledge base, 
interfirm communication and interactive processes of localised learning as well as a 
specific socio-institutional setting. Shared formal and informal institutions reduce 
uncertainty between firms and enable the sharing of tacit knowledge (Lorentzen 2008). 
To put it short, it is argued that in such regional settings there is “something in the air” 
supporting knowledge creation and innovation activities not available to firms elsewhere 
(Gertler 2003; Fitjar & Rodríguez-Pose 2017). 
This is further strengthened by urbanisation economies (Jacobs 1969). The diversity of 
economic activities and actors and the associated potential of cross-fertilisation provide 
further positive externalities, especially in large vibrant cities. Diverse economic 
structures bring together heterogeneous actors and facilitate fruitful resource exchange. 
The availability of complementary economic activities promotes the emergence of 
diversified job markets, for instance, and opens up access to a heterogeneous range of 
supplier products and business services (Puga 2010). This not only facilitates access to 
potential cooperation partners and markets, but it also strengthens the dynamic exchange 
of information and knowledge, described as local buzz (Storper & Venables 2004). 
Altogether, these agglomeration effects are especially emphasised for dynamic 
economic core regions and cities where the mix of specialisation and diversity supports 
creativity and the generation of new ideas for innovation (Rodríguez-Pose & Fitjar 2013).  
Towards the end of the 1990s, knowledge as such became a subject of study in TIMs 
(Crevoisier & Jeannerat 2009) and the twofold differentiation of knowledge into 
explicit, codified and implicit, tacit knowledge played a central role (Maskell & Malmberg 
1999; Howells 2012). Due to the characteristics of tacit knowledge12, it has been argued 
that its (re-) production and transfer is only possible through the recurrent interaction of 
people involved. As the concentration of individuals and organisations favours processes 
of interactive learning, unintended knowledge spillovers and thus the creation and 
exchange of tacit knowledge, tacit knowledge is primarily perceived a ‘spatially sticky’ 
resource (Gertler 2003). Such accounts of interactive learning and tacit knowledge 
emphasise the role of the local scale and underscore the specific ‘agglomeration 
arguments’ in the discourse on knowledge, innovation and space (Ibert 2007). 
Consequently, in TIMs special emphasis is given to the transfer and spillovers of tacit 
knowledge as geographically bounded phenomena, facilitated through the advantages 
arising from co-location and density. It is argued that physically ‘being there’ enables 
serendipity, chance encounters and synergistic effects among actors which is often 
                                                        
12 Unlike codified knowledge, which can be written down in the form of words and numbers and is thus 
ubiquitously accessible, tacit knowledge cannot be codified. Tacit knowledge can be learned or 
transferred through, among other things, (long-term) observations, adopting patterns of behaviour and 
processes, developing routines, etc. (for an overview, see Gertler 2003). Especially during the early 
stages of the innovation process, there is a large share of tacit knowledge, making it necessary to have 
close interaction of knowledge holders and recipients (Fritsch 2011). 
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referred to as local buzz (Storper & Venables 2004). In retrospect, Ter Wal & Boschma 
(2011) identify four mechanisms of knowledge flows reflected in TIMs: (1) through 
informal community interaction; (2) through direct links between firms; (3) through 
knowledge spillover resulting from labour mobility among the firms, and (4) through 
spin-off firms. 
For a long time, the discourse surrounding TIMs was dominated by the view that dense, 
local clusters of actors in agglomerations would be a particularly advantageous 
prerequisite for the generation and utilisation of knowledge. However, the argumentation 
pattern of ‘traditional’ TIMs (Crevoisier & Jeannerat 2009) with the central argument of 
the stickiness of tacit knowledge and its related explanatory content for the geographical 
concentration of knowledge creation and innovation has been increasingly questioned. 
According to Rodriguez-Pose (2011: 348) economic geographers “… have become 
disillusioned with the idea that physical proximity dominates economic interaction.” 
Alternative conceptions of knowledge creation and innovation in space 
Influenced by a relational turn in economic geography since the 2000s which is 
characterised by an increased consideration of social relationships of economic actors 
(Boggs & Rantisi 2003; Yeung 2005; Bathelt & Glückler 2011), relations and networks of 
actors rather than places have become the key unit of analysis. During the process of 
shifting perspective, several central critiques of TIMs have been articulated.13 In the 
following, I organise the discussion of these critiques along three closely linked thematic 
building blocks. The first block refers to shortcomings of assumptions on localised 
interaction and knowledge flows within TIMs. The second block connects critiques on the 
rather static view of TIMs on actors within a given territory with related alternative 
perspectives of agency in space. Finally, recent notions on proximity and distance, the role 
of mobility and the consideration of different modes of interaction and innovation are 
connected in order to present current understandings of processes of knowledge creation 
and firm innovation from a geographical perspective. 
A first line of critique increasingly questioned the assumed innovation benefits of 
clusters.14 It is argued that central components of the cluster concept, i.e. knowledge 
spillovers and actors (i.e. firms) are both treated as black boxes (Breschi & Lissoni 
2001; Maskell 2001; Lorentzen 2008). In clusters, it is assumed that firms benefit from 
local knowledge spillovers. This externality is described as follows: “(…) knowledge 
created by a local agent can be accessed and used by other agents without market 
interaction and financial compensation for the producer of the knowledge.” (Huber 2012: 
108). The accession of local knowledge can happen unintentionally, but also through 
intentional knowledge transfer between organisations, e.g. via informal networks. Based 
on this understanding of knowledge spillovers, it has been argued that knowledge flows 
                                                        
13 Among others, Lorentzen (2008) and Crevoisier & Jeannerat (2009) offer an overview of central 
critiques with respect to assumptions of TIMs. 
14 In the following when referring to clusters, I have in mind all TIMs. While I acknowledge that concepts 
of the TIMs-family differ to some extent, they share central assumptions elaborated above (see also 
Moulaert & Sekia 2003).  
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almost effortlessly and freely within and between firms and other actors as a public good. 
Knowledge spillovers are thus seen as an important force of agglomeration and 
innovation. However, these assumptions have hardly been empirically researched so that 
the relevance and concrete mechanisms of local knowledge spillovers remain unclear and 
mostly hypothesized upon (Malmberg & Maskell 2002; Huber 2012). In a similar vein, this 
critique also applies to the treatment of firms in empirical analyses. While studying 
abstract phenomena like agglomeration externalities and knowledge spillovers, “(…) the 
interest of the economic geographer usually ends at the factory gate.” (Maskell 2001: 
330). Albeit analyses of different types of knowledge or discussions of different forms of 
proximities shifted the attention towards actors, insights gained from empirical research 
remained largely abstract and excluded concrete practices and mechanisms of knowledge 
creation and exchange (Lorentzen 2008). 
These critiques were addressed by an increased consideration of actions of individual 
firms (Owen-Smith & Powell 2004; Giuliani & Bell 2005) which demonstrated that firms’ 
social relationships and networks are usually not tied to a certain geographical scale or 
region. Thus, the rather static view on the characteristics of a given space (e.g. a local 
cluster or a region) and the activities of firms and other actors therein is insufficient to 
study innovation processes. This also means that the relevance of the regional scale is 
overestimated and the effect of actions of individual firms is underestimated (Beugelsdijk 
2007). Rather, it is evident that during the process of generating and diffusing knowledge, 
individuals and organisations combine and traverse a variety of scales (e.g. Lorentzen 
2008). Based on this finding, Rutten & Boekema (2013: 723) conclude the following 
regarding the concept of the learning region: “Fundamentally, we argue that the regional 
level is the wrong starting point to conceptualise the relation between space and learning. 
This is because learning is not a regional phenomenon; instead, based on the recent 
literature on learning, we argue that learning is a process of social interaction between 
individuals in networks.” 
This criticism and the associated shift in perspective is reflected in several discussions 
relevant for further research in the field sharing a focus on processes of knowledge 
creation and exchange. One major argument refers to the simplifying dualism of tacit, 
local knowledge and explicit, ubiquitously accessible knowledge. As research on 
innovation patterns of firms shows, they often engage in innovation-relevant 
collaborations with actors outside their region and thus generate knowledge across 
geographical distances (e.g. Owen-Smith & Powell 2004; Faulconbridge 2006). Based on 
these findings, it has been increasingly recognised that, first of all, it should not be 
presumed as a matter of course that important interactions mainly take place on a local 
level and, secondly, that local interactions automatically have higher priority than trans-
local ones (Malmberg & Maskell 2006; Grabher & Ibert 2014).  
Knowledge creation over distance 
In this context, the buzz-and-pipelines model from Bathelt et al. (2004) has expanded 
the understanding of the relationship between local and trans-local knowledge flows. 
Strategically and purposefully established linkages to extra-regional actors 
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conceptualised as (global) pipelines, enable trans-local knowledge flows. Because 
pipelines, unlike local buzz, often provide access to new knowledge pools, they can be of 
central importance for firms’ competitiveness and innovation capabilities. Empirical 
research based on this understanding has documented significant effects of pipelines for 
firms (Gertler & Levitte 2005) and regions (Fitjar & Rodríguez-Pose 2011). Trans-local 
knowledge flows are not only ensured through strategic partnerships of firms, as 
described in the buzz-and-pipelines model. For example, they can also be initiated within 
multinational firms (Mudambi & Swift 2012), through transnational communities (Henn 
2012), the participation of firms in (international) trade fairs or conferences15, digital 
networks and associations (Grabher & Ibert 2014), through the practices of born global 
firms (Knight & Cavusgil 2004), or individual personal relationships (Saxenian 2006).16 
With the goal of “structuring the elements and characteristics of those geographies that 
link distant settings through regular–occasional, periodic, or frequent–temporary face-to-
face meetings”, Bathelt & Henn (2014) developed a typology of knowledge transfer over 
distance along the three dimensions context and framing of knowledge exchange, 
cognitive focus and goals of face-to-face meetings, and risks of interactions and associated 
trust requirements. These dimensions help to distinguish between three main categories 
of knowledge transfer over distance that involve temporary face-to-face meetings: 
international community gatherings (e.g. at trade fairs), international business travel (e.g. 
intrafirm business coordination or user-producer meetings) and trans-national network 
relations arising for example through new trans-national firms and entrepreneurs. 
These configurations of knowledge transfer are complemented and enabled by virtual 
communication. Recent research on virtual teams demonstrate the various fields of 
application as well as the growing importance of communication technologies, especially 
within multinational firms and teams (Gupta et al. 2009), but also between firms (and 
other actors) to enable knowledge transfers over distance (Torre 2011; Grabher & Ibert 
2014). Next to the emergence of modern communication technologies, increased 
mobility is seen as a central element for the revaluation of the connection of innovation 
and space beyond TIMs. These aspects become evident especially in the case of MNEs 
which operate in multiple knowledge pools across different countries. In order to profit 
from multiple embeddedness in different context, such firms rely on a variety of options 
of knowledge transfer over distance (Meyer et al. 2011; Mattes 2016). 
Proximities and different modes of interaction and innovation 
Examples of trans-local or even global modes of interactions and knowledge exchange are 
closely connected to another debate which questions the focus of TIMs on the 
geographical proximity of actors to each other by analysing other forms of proximity and 
their impacts on innovation processes (Proximity School) (Rallet & Torre 1999; 
                                                        
15 The entirety of this brief meeting of experts at one place is discussed under the keywords of temporary 
proximity (Torre 2008) and temporary clusters (Maskell et al. 2006). 
16 For an overview of opportunities for knowledge transfer across geographical distance, see Bathelt and 
Henn (2014). 
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Boschma 2005).17 In addition to geographical proximity, Boschma (2005) suggests four 
other dimensions of proximity, which are key facilitators to collaboration and network 
formation between partners: cognitive, organisational, social and institutional proximity. 
As is made evident in empirical studies (e.g. Giuliani & Bell 2005; Giuliani 2007), firms 
from the same region and industry show different patterns of interaction in terms of 
innovation activities and knowledge exchange with other actors. These findings indicate 
that factors such as a shared knowledge base (cognitive proximity) or the degree of 
integration in a specific personal environment (social proximity) are the predominant 
qualities of knowledge-related interactions and that the co-location to potential 
cooperation partners is insufficient as an explanatory factor for knowledge dynamics to 
take place.18   
The analyses of actor relations, the ways they interact and how knowledge is created and 
exchanged has also led to the consideration of different modes of interaction and 
innovation. For example, Jensen et al. (2007) introduced the concept of innovation 
modes. It builds on the observation that firms differ in the way they innovate and that 
they employ different skills, competencies and knowledge when innovating. The concept 
differentiates between three main modes in which firms organise and conduct innovation 
processes: (1) doing, using, interacting (DUI); science, technology, innovation (STI) and 
(3) complex, combined innovation (CCI) (Isaksen & Karlsen 2012). The DUI mode 
highlights more informal processes of learning and experience-based know-how. It 
describes learning from experiences and competences acquired by employees on the job, 
for example when they face new problems or challenges. The tacit dimension of 
knowledge is highlighted for this mode. Innovation processes of the DUI mode most often 
result in incremental innovations. On the contrary, the STI mode refers to more radical 
innovations as it has a stronger relation to science-based learning and R&D activities. It is 
typically connected to research-intensive firms, universities and research institutes 
where knowledge creation is usually based on basic research and the development and 
testing of formal scientific models. Thus, the codified dimension of knowledge is higher 
for this mode (Asheim et al. 2011). Firms which mix both, scientifically based and 
experience-based knowledge follow the CCI mode. For all three modes, it is argued that 
firms rely on different external knowledge sources and have different interaction 
requirements. While STI firms may connect to knowledge holders (e.g research institutes) 
in different parts of the world, DUI firms rely on more intensive local contact to partners 
such as customers and suppliers.  
Similarly, the knowledge base approach and the differentiation of fast and slow 
innovators (Shearmur 2015) highlight that modes of innovation and particular needs for 
interaction differ between firms. While certain types (i.e. fast innovators) rely on the latest 
                                                        
17 Other forms of proximity are discussed in TIMs as well (Moulaert & Sekia 2003; Crevoisier & Jeannerat 
2009). The propositions of the Proximity School, however, provide a systematic categorisation and 
assessment of different dimensions of proximity and distance and thereby contribute to a broadened 
understanding of the relation between innovation and space (Carrincazeaux & Coris 2011). 
18 Rallet & Torre (2009) also differentiate between permanent co-location and (temporary) co-presence. 
While co-location describes the physical-geographical proximity, temporary co-presence describes the 
actual meeting and interaction at one place, which includes participation at a trade fair, for instance. 
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knowledge and frequent interaction, slow innovators build more on in-house 
development and secrecy for their innovation processes.  
While all approaches and empirical examples touched upon highlight interaction and 
collaborative arrangements as important elements for firms to pursue innovation 
activities, it should be noted that not all learning activities are necessarily interactive. 
Glückler (2013) reminds to also take options of non-interactive learning as important 
sources of new knowledge into account. Options of monitoring, observation and 
comparison all serve the creation of knowledge while they do not necessarily require 
relationships to other actors. Non-interactive learning processes are thus characterised 
by the absence of mutual knowledge and/or the transfer of resources between actors 
(Roper & Love 2018). Glückler (2013: 889f.) identifies imitation as an important 
cornerstone of collective learning which refers to the unilateral absorption of knowledge 
from one firm by another. He differentiates between three modes of non-interactive 
imitation: observability in co-presence, reverse engineering and public codified 
knowledge. By observation of behaviours and action, a firm absorbs knowledge of others. 
Reverse engineering is a process through which knowledge from artefacts such as new 
final products of other firms is derived and reconstructed. Finally, access to public 
codified knowledge allows firms to conduct screening activities, e.g. by searching and 
analysing news-archives, patents or regulations. These learning mechanisms can be 
initiated and maintained by practices of monitoring and comparison as well as through 
co-present observation in physical as well as digital environments. Temporary settings 
like trade fairs, industry gatherings, congresses or workshops operate as effective means 
to facilitate non-interactive processes of knowledge acquisition and learning (Roper & 
Love 2018). Such temporary settings constitute knowledge-rich ecologies and offer ideal 
conditions for systematic observation and monitoring activities (Bathelt & Gibson 2015). 
While more recently critically discussed (see below) it is also argued that firms can benefit 
from knowledge spillovers by the mere presence in a location or network, its membership 
in associations and especially through labour mobility (Breschi & Lissoni 2009; Roper & 
Love 2018). Collectively, non-interactive learning mechanisms can significantly shape a 
firm’s innovation activities and operate as effective complements or even substitutes to 
informal and formal networks with external actors. 
Taken together, the shift towards relational perspectives on social practice in space has 
contributed to overcoming central shortcomings of TIMs. More recent conceptual 
advancements and empirical findings underline that by taking into account means of 
mobility and knowledge transfer over distance, different forms of proximities, modes of 
innovation and different types of interactive and non-interactive learning, innovation 
activities of firms usually cannot solely be linked to certain places or territories. Rather, 
individuals and firms traverse spatial scales and make use of different knowledge sources 
in different geographical settings when innovating.  
However, these more recent approaches also point towards the importance of the 
regional contexts firms are embedded in. Within the buzz-and-pipeline model, extra-
regional links (pipelines) are said to only complement local knowledge sourcing (buzz). 
Here it is argued that risks and uncertainties of reaching out to external actors are reduced 
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the more local actors engage in trans-local knowledge flows. If pipelines are established 
by single firms, local buzz enables the diffusion of knowledge about foreign market 
potentials and the ways to establish links with possible external collaborators for all firms 
within a cluster (Bathelt et al. 2004). Therefore, a strong local buzz is regarded as 
beneficial for firms to build pipelines necessary to tap into trans-local knowledge pools. 
Another example is the proximity approach. Although it is suggested that geographical 
proximity is not a pre-condition for interaction to take place, it has been frequently argued 
that geographical proximity between actors within clusters advances the development of 
other forms of proximity, such as shared local routines, values and norms (institutional 
proximity) (Balland et al. 2015). The differentiation of modes of innovation revealed that 
while the DUI and CCI modes of innovation are less sensitive to certain geographical 
contexts, especially firms following the STI mode (comparatively high R&D intensity) tend 
to cluster in large cities and specialist university cities (Isaksen & Karlsen 2012). In a 
similar vein, Shearmur (2015) finds that fast innovators cluster in cities, as they rely on 
frequent interaction and latest knowledge. Finally, Glückler (2013) argues that non-
interactive learning via monitoring and observation is best facilitated when firms are 
co-present. Even though such unintentional knowledge spillovers do not necessarily 
require direct interaction, it is argued that they are largely mediated by geographical 
proximity and thus effectively supported in knowledge-rich environments (Bathelt et al. 
2004; Ter Wal and Boschma 2011; Herstad 2018).  
While such recent conceptual advancements helped to liberate economic geographers 
“from the tyranny of scale and place” and shifted the focus from static, place-bound agents 
to evolving processes (Rodriguez-Pose 2011: 349), it is evident that a central idea still 
underpins the study of innovation from a geographical perspective: that “(…) innovation 
occurs more readily in clusters or cities.” (Shearmur 2017: 440). The following chapter 
critically reflects on central arguments of this pervasive idea as well as shortcomings 
connected to it. Derived from this follows a discussion of current descriptions and 
understandings of places and spaces typically referred to as peripheries as well as 
understandings of innovation activities in such locations.  
2.2.2. Questioning the status quo: urban bias and the periphery label19 
The persuasiveness of the idea that fundamentally innovation is linked to clusters and 
cities becomes obvious when looking into policies targeting regional economic 
development. On the one side, the economic gap between thriving metropolitan regions 
and regions with lower economic dynamics across and within countries in most parts of 
the world is widely acknowledged in academia (e.g. Rodríguez-Pose 2018; Iammarino et 
al. 2019) and policy circles alike (e.g. Bank 2009; OECD 2011; McCann & Ortega-Argilés 
2013). On the other side, however, place-based policies designed to target regional 
economic development often focus on “(…) the winning horse: the largest and most 
dynamic agglomerations” (Rodríguez-Pose 2018: 191), whereby existing gaps are further 
widened. Descriptions of cities as “our greatest invention” (Glaeser 2011) and “innovation 
                                                        
19  Contents of this chapter are also adressed in Graffenberger & Vonnahme (2019). 
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machines” (Florida et al. 2017) underline the belief that economic development and 
innovation are fundamentally urban phenomena.  
In this chapter, first aspects which question the seemingly accepted truth about the strong 
connection between urban environments and innovation are presented. These include 
negative effects and downsides of urban environments for firm innovation and the biased 
perspective towards cities and clusters immanent to the discourse on the geographies of 
innovation. In the second part, I argue that the existing dichotomous image of thriving 
versus peripheral regions (re-) produced by established accounts reflects a substantially 
confined perspective. Analyses of peripheral regions are often influenced by ‘core region 
thinking’ (Isaksen & Sæther 2015), implying constant comparison with mechanisms 
identified as best practice in core regions. Labels such as ‘less dynamic’ or ‘weakly 
developed’ assigned to localities are frequently expanded to actors and their economic 
practices. This expansion requires critical examination, in particular as a growing strand 
of research illustrates that peripheral regions are indeed sites in which actors frequently 
generate innovative outcomes (e.g. Fitjar & Rodríguez-Pose 2011; Grillitsch & Nilsson 
2017; Eder & Trippl 2019; see chapter 2.2.3). 
Growing unease of the field with ‘the urban’ 
While over the years countless empirical studies demonstrate the beneficial effects of 
urban environments on firm innovation, being located in cities or clusters might also pose 
downsides for firms. In his study on the Ruhr Area in Germany, Grabher (1993) 
introduced the concept of lock-in to explain how regional actor-constellations, 
institutions and political decisions may over time negatively affect regional economic 
development. In the case of the Ruhr area its main industries were in decline by that time 
and thick institutional ties slowed down or even hindered options of industrial 
restructuring and the development of alternative potentials and creativity for that area. 
In this and other studies, the lack of renewal in old industrial areas and the role of path 
dependence for regional development in general is emphasised (Hassink 2010). Next to 
political or institutional lock-ins, cognitive lock-in effects may emerge when too much 
proximity between a set of actors in close quarters lead to redundant local knowledge 
exchanges. In such a case the lack of openness for external inputs hinders the recognition 
of new technological developments or the identification of new market potentials 
(Boschma 2005).  
In their empirical study on Dutch firms, Knoben et al. (2016) demonstrate that 
agglomeration effects are not beneficial for all firms to the same degree and might turn 
out as negatively influencing firm performance. For example, negative agglomerations 
effects may arise due to increased competition for land, employees and services. These 
aspects may also entail higher costs for living and doing business in general which can be 
a serious constraint especially for start-ups and small firms (Huber & Fitjar 2016). Also, 
specialisation within a region towards a certain industry or technology increases the risk 
of knowledge leakage between co-located firms as well as technological or cognitive lock-
ins as mentioned above.  
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Another – and in the context of this research most relevant – question about the benefits 
of being located in cities and clusters connects to the hypothesized rather than empirically 
investigated role of local knowledge spillovers and more generally the eased access to 
external knowledge. As outcomes of actor-centred empirical investigations within high-
density environments, the role of local buzz for firm innovation is increasingly questioned 
(e.g. Moodysson 2008; Huber 2012; Fitjar & Rodríguez-Pose 2017). For example Huber 
(2012) finds in his study of the Cambridge information technology cluster that 
investigated firms often do not seek for benefits from the local cluster. Some of the 
reasons are that they do not find adequate partners in the highly specialised fields they 
are operating in. Instead, they are connected to relevant partners located anywhere in the 
world. Furthermore, firms build on sufficient in-house resources and often recruit new 
employees from outside the cluster. Similarly, other empirical examples demonstrate that 
firms even when located in vibrant cities or clusters do not necessarily make use of local 
networks when seeking for external knowledge (Giuliani & Bell 2005; Boschma & ter Wal 
2007; Moodysson 2008). Also, the relevance of buzz, simply “being there” and benefitting 
from “something in air” leading to greater innovation potentials for those firms located in 
cities and clusters is increasingly questioned. Issues like chance encounters and 
serendipitous interaction, e.g. in accidental meetings of individuals which thereby tap into 
different social circles, have been found to be far less important than traditionally 
assumed (Breschi & Lissoni 2009). Instead, relationships to external actors – no matter if 
located nearby or not – are usually built on strategically planned partnerships and 
purpose-built networks, which are thus rated far more important by firms (Fitjar & 
Rodríguez-Pose 2017). 
Based on such empirical encounters the role of cities in fostering innovation and the 
seemingly natural connection of cities environments and innovation have been 
increasingly questioned (Shearmur 2017; Fitjar & Rodríguez‐Pose 2019). Shearmur 
(2017: 441 ff.) identifies several reasons for a biased perspective towards cities and 
clusters immanent to the discourse on the geographies of innovation. As most 
researchers of the field, policymakers and other specialists which identify and promote 
innovation are themselves located in cities, they are more sensitive towards urban-
related problems, processes and solutions. Thereby, activities in cities are overvalued, 
while conversely, they are not taken seriously or are even overlooked outside of 
agglomerations (p. 440). Further, both empirical evidence and innovation theory are 
urban-biased thereby reinforcing a circular logic. Agglomeration and urbanisation effects, 
notions on diversity and creativity, etc. all suggest that theoretically, innovation is an 
urban phenomenon. Also, data used to empirically identify innovation (usually patents) 
is biased towards cities. Patents only record patentable innovations and thus mostly 
(technological) product innovations which are more common in large cities and clusters. 
On the contrary, process innovations and other non-patentable innovations are more 
common in small towns and rural areas. As such more incremental or organisational 
innovations are not covered in patent records, innovation activities outside of 
agglomerations are downplayed in analyses of patent data. Further sources of bias linked 
to patent data stems from the fact that larger firms which tend to concentrate in cities (or 
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at least their headquarters and R&D departments) more often make use of patents. This 
is also true for defensive patents which count as innovation while their real aim is to 
protect a firm’s ideas from its competitors. Smaller firms which often lack capacities to 
register patents instead make use of secrecy when innovating. This bias again downplays 
innovation activities outside of agglomerations.  
Other data often used to investigate the spatial distribution of innovations stem from 
innovation surveys such as the Community Innovation Survey (CIS) in the European 
Union (EU). While such surveys account for a wide spectrum of innovations and include 
process, organisational and marketing innovations and thereby overcome a central bias 
of patent data, other problems arise. First and foremost, such survey data is not 
representative from a geographical perspective. This is due to the uneven geographical 
sampling, but also because all innovations are assigned to firm headquarters and not to 
single establishments. Thereby again, non-urban innovations are underrepresented. As 
Shearmur (2017) argues, all these aspects have led to an unintended structural urban bias 
in research focus, policy and funding support. On the other side, the bias implies that 
places and spaces outside of agglomerations, and more specifically peripheral contexts, 
have been largely overlooked until recently. Treated as a residual category, much of the 
knowledge about such contexts is rather derived from their comparisons with urban 
contexts. This negligence has led to uniform and rather undifferentiated perceptions of 
peripheries (Graffenberger & Vonnahme 2019). 
The prevailing ‘periphery label’ 
The ‘periphery label’ in innovation discourses primarily draws on findings developed in 
the tradition of TIMs. Typically, structural deficits of peripheral regions are contrasted 
with the benefits of their urban counterparts. Thus, the notion of periphery is mostly 
determined through comparison of socio-spatial indicators with those of larger 
agglomerations (Lang 2012). This comparison leads to an inherently negative 
connotation associated with peripheral regions. They are portrayed as less dense, less 
dynamic and more generally as lacking innovation capabilities. Structural ‘disadvantages’ 
are referred to in several interrelated aspects such as distance, density, networks and 
resources.  
Distance is considered a spatial and relational condition, indicating isolation and 
insufficient accessibility to crucial resources. Distance indicates a state of being on the 
edge or outside of communication systems, growing regions, major markets and, 
ultimately, the hotspots of innovation and the core of contemporary knowledge 
economies (e.g. Copus et al. 2008; Rodríguez-Pose & Fitjar 2013). Considering the spatial 
stickiness of innovation-relevant tacit knowledge, it is supposed that actors in peripheral 
regions benefit from knowledge diffusion only to a limited extent. Further, spatial 
distance and associated barriers to participate in knowledge diffusion are considered to 
(re-) produce relational distances (Terluin 2003).  
Density is closely related to the notion of distance, reflecting a related set of structural 
constraints. It is assumed that peripheral regions account for lower actor densities, 
resulting in organisational ‘thinness’ which is considered a central innovation barrier 
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(Isaksen 2001; Tödtling & Trippl 2005; Zukauskaite et al. 2017). Thin environments are 
portrayed as having scarce resources, lacking a sufficiently developed critical mass of 
actors and support organisations, complementary technological sectors and dynamic 
clusters. Thereby, the absence of such key elements constituting effective regional 
innovation systems not only induces resource shortages but also affects the effectiveness 
of localised networks. Networks in peripheral regions are seen as weakly developed, 
perforated and fragmented compared to networks in thick environments (Terluin 2003; 
Tödtling & Trippl 2005; Onsager et al. 2007; Jauhiainen & Moilanen 2012). From this 
perspective, localised networks in peripheral regions have only a limited potential for 
knowledge creation, collective learning and innovation. The perceived lack of resources 
has fuelled descriptions of peripheral regions as ‘hostile environments’ for business 
development and innovation. 
These arguments contribute to a largely negative and persistent label of peripheral 
regions and their innovation capacities for at least two interrelated reasons. First, 
theories and concepts developed through research in metropolitan areas are applied to 
study innovation in peripheral regions. Thereby, negative impacts on innovation 
capacities of peripheral regions are often only inferred from the absence of certain 
mechanisms that have proven to be beneficial in core regions (e.g. local knowledge 
spillovers). This ‘core region thinking’ (Isaksen & Sæther 2015: 65) reflects the 
dichotomous image of per se innovative agglomerations and non-innovative peripheries 
and induces generalisations that are often partial and misleading, thereby (re-) producing 
distinct ‘stylized fallacies’ (Hodge & Monk 2004). Second, arguments linked to structural 
constraints are often applied to actors and their economic practices (Tödtling & Trippl 
2005; Fitjar & Rodríguez-Pose 2011). Correspondingly, actors operating in peripheral 
environments are portrayed as lacking attitudes for innovation, entrepreneurship and 
firm expansion (Isaksen 2001; Terluin 2003). Also, while world-first product innovations 
occur more often in cities, more incremental and/or process innovations of firms in 
peripheral regions are perceived as less significant (Asheim & Coenen 2005). Taking these 
aspects into account, Isaksen & Karlsen (2016: 277) notice: “Current models that link 
innovation and place-specific factors cannot offer a sound theoretical framework for 
analysing innovation processes in the peripheries. Peripheral regions lie outside major 
theoretical debates and empirical generalisations with regard to geographies of 
innovation.” 
2.2.3. Current understandings of innovation outside of agglomerations20 
Both, the unease with the focus on cities and clusters as well as the overlooking of 
peripheral contexts have led to an increased interest in innovation activities outside of 
agglomerations in recent years (e.g. Eder 2019a). This chapter aims to review current 
perspectives of innovation activities outside of agglomerations as well as main strategies 
and practices firms follow to innovate. 
                                                        
20  Contents of this chapter are also adressed in Graffenberger & Vonnahme (2019). 
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In line with the periphery label, scholars mostly built on the assumption that firms located 
in peripheral regions operate under poor conditions for innovation activities. These 
conditions require compensation strategies of (Grillitsch & Nilsson 2015; Eder & Trippl 
2019), e.g. to account for the lack of beneficial local knowledge pools, poor organisational 
support structure or insufficient local institutions. Next to strong internal capabilities and 
strategic efforts towards innovation (Copus et al. 2008; Flåten et al. 2015), linkages to 
distant actors are seen as crucial for firms to be able to innovate (Fitjar & Huber 2014; 
Grillitsch & Nilsson 2015). Only a few studies also point towards specific resources and 
qualities areas outside of agglomerations provide for (e.g. Gibson et al. 2010; Shearmur & 
Doloreux 2016). Figure 2 gives an overview of aspects linked to innovation occurring 
outside of agglomerations. In the following paragraphs, each thematic block is discussed 
in detail.21 
Qualities  
Although the problem-centred narrative of the periphery label largely neglects decisive 
qualities and resources peripheral regions may have, the state of geographical isolation 
itself might constitute a specific resource, e.g. by supporting creativity through 
independence from external trends (Gibson et al. 2010; Hautala 2015). A certain 
‘slowness’ of processes, e.g. regarding direct market demands and product development, 
but also lower interaction frequencies with external partners might qualify peripheral 
regions as experimentation sites for ideas which can gradually mature and take loops in 
the absence of immediate commercialisation pressures (Shearmur & Doloreux 2016). 
                                                        
21  Except for the thematic block on regional constraints. Aspects linked to this block have already been 
depicted in chapter 2.2.2. 
 
Figure 2: Specificities of innovation outside of agglomerations. 
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Peripheral regions might provide sites of experimentation, where new or controversial 
ideas have ‘space’ to develop independently from the mainstream of cores (Glückler 2014; 
Grabher 2018). Furthermore, it has been found that embedded local knowledge, practical 
know-how and place-specific resources, can foster innovations not possible elsewhere. 
Practices associated with traditions, cultural heritage and historical legacy, 
conventionally perceived obsolete or underdeveloped, can offer distinct assets and 
commercial opportunities. Benneworth (2004) indicates that such place-specific 
traditions facilitate entrepreneurship in peripheral regions of the UK. As Gibson (2016) 
shows for the Texan boot industry, technical and social inheritances act as unique 
innovation resources and work in favour of peripheral regions rather than constituting 
inherited liabilities. He also shows that even in perceived lock-in situations, regions with 
specific skills, technologies, production methods etc. might provide qualities, precisely 
because they sustained modernisation pressures. Other aspects refer to the protective 
environments peripheral regions might account for: there is a reduced risk of knowledge 
leakage to competitors, e.g. by unintended knowledge spillovers such as imitation or 
labour poaching (Grillitsch & Nilsson 2017). Also, firms can often rely on a stable 
workforce and a close connection to local authorities and policymakers (Meili & Shearmur 
2019). 
Internal competences  
There is a broad consensus that firms outside of agglomerations need to build up strong 
internal competences compared to their urban counterparts. As they have fewer options 
of reaching out to local knowledge holders (e.g. via local buzz), they need to align more 
strategic efforts towards innovation which includes the formation of a strong internal 
knowledge base (Eder & Trippl 2019). This includes the recruitment of talented personnel 
and constant in-house training in order to provide for a broad mix of internal 
competences. As firms outside of agglomerations often need to internalise tasks which are 
usually externalised in urban areas, a mix of competencies is beneficiary to cope with a 
variety of different problems. Workplace learning and shared experience between 
individuals can lead to the creation of tacit knowledge and the rise of innovation 
capabilities (Flåten et al. 2015). Closely connected to internal competences is the 
relevance of high absorptive capacities necessary to search and cooperate with distant 
knowledge sources (Grillitsch & Nilsson 2015). 
Interaction with externals 
Several studies emphasise the specificities of firms’ collaboration and innovation 
networks. For the Swedish context, Grillitsch & Nilsson (2015) show that innovating firms 
in peripheral regions tend to collaborate more than firms located in larger 
agglomerations, and in particular more with partners at the national level. These findings 
are echoed by Jakobsen & Lorentzen (2015) for firms from thin Norwegian regions. They 
underline that interactions of firms from peripheral regions are more diverse, i.e. that 
they target a broader variety of partners. In both studies, findings are linked to the 
specifications of the regional environment from which firms operate, and it is argued that 
collaboration with extra-local partners can be considered a mechanism by which firms 
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compensate for a lack local knowledge sourcing opportunities. Fitjar & Rodríguez-Pose 
(2011) confirm these insights and show for the case of southwest Norway that 
collaboration with international partners is most conducive for innovation. If firms in 
peripheral regions seek to access and generate innovation relevant knowledge, they are 
urged to engage in collaborations that span across distance. In their study on the 
interaction patterns of creative entrepreneurs in Darwin, Australia, Gibson & Brennan-
Horley (2016: 246) highlight that firms “(…) are forced to make do with less, to fan out 
and source materials and connections and utilise spaces that are on offer regardless of 
their location.” 
While these studies suggest that firms from peripheral regions engage with external 
partners more frequently, it has also been shown that firms might have reduced 
interaction needs. Based on empirical findings from the Canadian Province of Quebec, 
Shearmur & Doloreux (2016) argue that firms outside urban areas primarily pursue 
innovation activities which, coupled with firm’s internal capacities, have lower interaction 
requirements and rely mostly on technical and scientific information. This finding 
suggests that firms align their innovation activities towards the specifications of 
environments, i.e. the limitations and opportunities these might induce. In a similar vein, 
Flåten et al. (2015) highlight that internal capacities, and in particular workplace learning, 
play a substantial role for non-urban innovators. Thus, high levels of internal capacities 
reduce firms’ interaction requirements. Also, it can be assumed that innovators in 
peripheral regions tend to target their collaboration partners more strategically because 
they cannot rely much on informal, local exchange. Such purpose-built collaborations 
have been identified as dominant arrangements of partnerships operating at distance 
(Fitjar & Rodríguez-Pose 2017). These contributions underpin that engaging in extra-
local collaborations, no matter how frequent, can compensate for a lack of local 
interaction opportunities. 
(Dis-) connection and mobility  
Repeating episodes of isolation followed by episodes of connection to actors and places, 
e.g. by travelling, can work as an important means for knowledge access and creation. 
Analysing the knowledge creation processes of innovative artists located in Finnish 
Lapland, Hautala (2015) stresses the importance of temporality in interactive knowledge 
creation. She finds that deliberate isolation is moderated by episodes in which actors seek 
interaction to source information and create knowledge. Referring to the creative sector 
of a small and remote Australian city, Gibson et al. (2010) illustrate how innovation is 
situated in multiple locations. Such deliberately organised episodes of connection und 
disconnection highlight on a more general level the role of actor mobility, which acts as a 
central mechanism to organise geographical proximity when needed. As globalised 
knowledge economies involve increasingly high levels of mobility (Maskell et al. 2006), 
actors are frequently engaged in trans-local knowledge dynamics, e.g. by travelling to 
access information and to meet partners. Recent studies suggest various formats by which 
trans-local knowledge can be accessed, exchanged and generated. Firm participation in 
trade fairs, conferences and industry/community gatherings, frequent business travels, 
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trans-local communities, digital networks and associations operate as effective elements 
of knowledge (re-) production and provide opportunities to establish new or strengthen 
existing linkages (Bathelt & Henn 2014; Grabher & Ibert 2014; Maskell 2014). Such 
temporary formats might effectively support actors located outside of agglomerations to 
gain knowledge for their innovation activities. Importantly, most of these settings provide 
for face-to-face interaction, which retains an indispensable role in processes of knowledge 
creation and innovation (Torre 2008). Acknowledging the role of temporary proximity 
and mobility allows to further detach innovation and interactive knowledge creation from 
its spatially fixed dimension. 
Interim conclusion 
Based on the literature on firm-level innovation in organisation and innovation studies 
and on the geographies of innovation, an interim conclusion is that the relation between 
innovation and space is a complex one. The geographies of innovation represent a fluid 
set of multiple and contingent geographies, constantly (re-) produced by spatially 
dispersed networks, workflows and resources (Gibson & Brennan-Horley 2016; 
Faulconbridge 2017). Notions of diverging interaction requirements, multi-scalar 
networks, mobility and temporary proximity as well as regional qualities challenge the 
particular narrative of the periphery label. They imply that actor practices are not pre-
determined by structural contexts. Rather, actors in peripheral contexts have the capacity 
to act and to construct their own relational environments needed for innovation. Actor-
centred perspectives on the diverse processes that constitute knowledge creation, 
learning and innovation allow to openly explore their diverse spatialities. 
Individuals and firms may combine various sources, spatial scales and channels during 
the innovation process without general priorities (Bathelt & Cohendet 2014; Grillitsch & 
Trippl 2014). “Questions such as which factors affect the use by firms of partners at 
different geographical distances, or whether the use of partners in different geographical 
locations depends only or mainly on factors internal to the firm or on the regional 
environment, remain unanswered.” (Fitjar & Rodriguez-Pose 2014: 2572).  
Figure 3 and figure 4 serve to exemplary oppose different possible knowledge sourcing 
patterns of firms. In case of a focussed, single-establishment firm, the firm’s potential to 
innovate might be strongly affected by its internal capabilities and less so by external 
collaboration and knowledge exchange. Likewise, a firm might be strongly embedded into 
its local or regional context and maintain links for knowledge exchange with actors of the 
region. It is also possible that firms like MNEs do not predominantly rely on local 
interacting and instead use opportunities of knowledge transfer over distance, e.g. via 
connections to subsidiaries, suppliers and customers.  
This dissertation aims to supplement previous research by focussing on sources, spatial 
scales and means of knowledge creation processes deployed by firms located inside and 
outside of agglomerations. Whereas broad empirical evidence on the relevance of 
knowledge dynamics within regional networks exists, there is a lack of empirical research 
on trans-local collaboration and global networking, related to firms located outside of the 
agglomerations in particular. A lack of local buzz does not automatically imply 
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disadvantages in terms of innovation capabilities and knowledge dynamics. Under the 
conditions of a highly networked and globalised economy, it should be avoided to perceive 
opportunities for local knowledge dynamics as something which needs to be 
compensated for if these dynamics are not well developed. Therefore, I see local 




Figure 3: Single-establishment firms and their knowledge dynamics for innovation. 
 
Figure 4: MNEs and complex knowledge dynamics for innovation. 
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Apart from a need for more empirical evidence from different geographical contexts, 
several open questions remain, specifically in the context of trans-local knowledge 
dynamics. If firms outside of agglomerations overcome the lack of local knowledge 
sourcing opportunities through means of trans-local knowledge creation, how do they 
identify non-local sources of complementary knowledge and how do they establish 
collaborations? What kind of strategies and opportunities do they predominantly use to 
initiate and shape mutual learning in trans-local or even global relations (Bathelt and 
Cohendet 2014; Bathelt and Henn 2014; Fitjar and Huber 2014; Grabher and Ibert 2014; 
Maskell 2014; Fitjar and Rodríguez-Pose 2016)? In a broader context, answers to these 
question would help clarify which factors drive firms to collaborate with distant actors or, 
by contrast, to predominantly interact locally or internally.  
In addition to these open questions on the role of trans-local knowledge dynamics, it 
maybe also the case that not all types of innovators rely to the same degree on possibilities 
of local interaction and knowledge exchange available in cities and clusters. As stressed 
by Shearmur (2012:S14) “(…) some types of innovation may be developed internally, at a 
slower pace, relying on research and development, secrecy, a stable workforce, and 
controlled interactions with the outside.” 
2.3. Conceptual framework  
In this chapter, I set out theories and concepts needed to frame and analyse firm 
innovation outside of agglomerations in a comparative perspective with those located 
inside agglomerations. To develop the approach towards this endeavour, I first position 
the own research within theoretical debates reviewed in the chapters 2.1 and 2.2 and 
point out a guiding conceptual framework (chapter 2.3.1). This is followed by two sub-
chapters in which I explain on what theoretical basis and how I want to conduct the 
research and thereby contribute to the theoretical discourse. First, I lay out the guiding 
theoretical perspective which informs my research (chapter 2.3.2). This perspective is 
based on a relational understanding of economic activity in space. In chapter 2.3.3 I 
explain the understanding and use of central theories and concepts as part of the 
analytical framework. Informed by a relational perspective, this framework aims to 
overcome dualistic understandings of knowledge creation and innovation in socio-spatial 
contexts. 
2.3.1. Positioning the own research  
As the literature review revealed, research on firm innovation has been booming over the 
last two decades. Many studies in the management and business disciplines have been 
concerned with the coordination efforts of open innovation from the perspective of the 
firm (see chapter 2.1). Although the open innovation paradigm dominates the debate, 
recent studies revealed that strategies and practices of firm innovation may vary to a large 
extent from more closed modes of innovation to the participation in global networks for 
innovation. Also, it has been pointed out that open innovation comes not only with 
advantages but also poses certain challenges, costs and risks to firms. Thus, not all types 
of innovation require openness and are instead pursued in-house with only a few external 
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stimuli. I see such examples of more closed modes of innovation as important signifiers 
to pay more attention and sensitivity towards alternative modes of innovation, as the 
open innovation paradigm has been largely followed and uncritically adopted in the field 
of economic geography so far. Therefore, I aim to pay specific attention towards strategies 
and governance choices by firms towards their innovation activities and also the 
multitude of contextual factors which might affect them.  
Economic geographers have long shown interest in exploring firm innovation from a 
geographical perspective (see chapter 2.2). Since the development of TIMs from the 1980s 
onwards, scholars increasingly advanced the understanding of the geographies of 
innovation. Over time, a shift of interest from endogenous explorations and descriptions 
of local industrial settings (usually in cities and clusters) towards extra-regional relations 
and networks of actors has been evident in the literature. This implies that an actor-
centred, multi-scalar and dynamic perspective tend to increasingly become the norm for 
research in the field. While this perspective has helped to overcome some of the 
‘territorialised’ shortcomings of former research, the literature review revealed a number 
of dichotomies, implicit assumptions and prerequisites which still prevail widely in 
current research of this field (see table 2).  
Table 2: Stylized facts about main dimensions of geographical research on innovation. 
 
Perspectives on cities and clusters in the 
tradition of TIMs 
Complementary perspectives (e.g. based on 
the ‘peripheral‘ innovation literature) 
Empirical basis Small number of successful regions and 
bigger cities 
‘Peripheral‘ regions and ‘ordinary‘ places 
Structure - agency Focus on structural preconditions for 
innovation 
Focus on various forms of agency and 
mobility 
Guiding principles of 
explanation 
Endowments of agglomeration vs. deficits of 
‘peripheries‘ 
Capacities of individuals/ firms 
Conception of space Focus on territorially defined spaces Relational understanding of space 
Conception of 
innovation 




Co-location, knowledge spillovers, interaction   Internal and external knowledge creation is 
equally important, different interaction 
requirements  
 
Most research in the broader field of economic geography and regional studies focusses 
on a smaller number of ‘successful’ regions and not sufficiently conceptualises from other 
places, e.g. outside of agglomerations. A rich body of literature claims the advantages of 
being located in agglomerations for innovation activities. As the empirical focus of many 
studies is on urban agglomerations as ‘hotspots’ of the globalised knowledge economy 
(Faulconbridge 2006), the research on the geographical characteristics of knowledge 
dynamics paints a picture in which predominantly urban centres – serving as networked 
hubs in a globalised world – are highlighted as catalysts for innovation processes 
(Rodriguez-Pose & Crescenzi 2008). This research, however, lacks comparative 
perspectives on rural, peripheral or non-metropolitan areas. Most research thus has been 
criticised as being urban-biased and only little attention has been given to research on 
firm-level innovation outside of agglomerations. Such regions are often portrayed based 
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on the absence of distinct features of a few successful ‘star’ regions (Isaksen & Karlsen 
2016) which comes along with a general tendency to assume a negative correlation of 
innovation and peripheral localisations of firms per se (Shearmur 2012; Rodríguez-Pose 
& Fitjar 2013; Glückler 2014).  
Instead of focussing on territorial defined spaces and actor constellations therein, it has 
been demonstrated that research can gain from a relational understanding of space which 
recognises that actor practices are not pre-determined by structural contexts. Within the 
emergent studies of innovation in peripheral contexts, however most studies follow a 
deficit-based conceptualisation of peripheries, looking for compensation strategies of 
firms (Grillitsch & Nilsson 2015; Jakobsen & Lorentzen 2015; Eder & Trippl 2019) 
whereas few scholars conceptualise specific qualities of and opportunities in peripheries 
(Shearmur 2015; Grabher 2018). Taken together, there is yet only little conceptualisation 
of the geographies of innovation from a peripheral perspective. 
Linked to this deficit, there is a lack of comparative perspectives in the empirical design 
of studies. Most research is informed from studies in ‘rich’ socio-spatial environments 
only, while locations outside of these environments are conceptualised against these 
features. For example, firms located in different types of regions are only seldom 
compared (some notable exceptions are studies in Norway by Fitjar & Rodríguez‐Pose 
(2019) and Sweden by Grillitsch & Nilsson (2015) and transnational comparative studies 
are also lacking.  
Another aspect concerns the way innovation activities of firms are perceived. Whilst there 
has been advancement on the conceptualisation of different types of innovation (i.e. 
product, process, organisational and marketing innovations) and related activities (e.g. 
modes of innovation and the knowledge base approach), tools and indicators to measure 
innovation are still limited and often urban-biased (see chapter 2.2.2). Thus, much of the 
quantitative studies rely on patent and survey data with the effect that many scholars and 
policymakers almost exclusively focus on advanced technologies and economic sectors of 
high R&D intensity. From a geographical perspective, these sectors are concentrated 
towards cities and agglomerations, leading to conceptions of cities as ‘innovation 
machines’ (Florida et al. 2017), while other industries and places remain under-valued 
(Hirsch-Kreinsen 2015; Shearmur 2017).  
Qualitative research has pointed towards alternative modes of innovating, at a slower 
pace and as deliberate choices of (dis-)connection to knowledge sources. This relates to 
another shortcoming, as research is often based on the interactive aspects of innovation, 
neglecting non-interactive forms of learning (Glückler 2013). Closely connected is the role 
ascribed to different kinds of proximities. While often the advantageous role of 
proximities, and especially geographical proximity, is stressed for interaction and 
knowledge creation (Boschma 2005), it has been shown that too much proximity in any 
dimension might have negative effects (Boschma & Frenken 2010). Also, the notion of 
distance in this debate points towards the importance of heterogeneity between actors. 
This is not necessarily true in a geographical sense, but for example in terms of knowledge 
bases and cognitive frames. Certain degrees of distance between actors are important to 
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avoid lock-in situations and fruitful for knowledge creation and innovation (Grabher et al. 
2018).  
From a methodological point of view, the research field is divided into two main streams 
with only few exceptions (Manniche et al. 2017). On the one side, many approaches focus 
on the structural preconditions for ‘successful’ innovation in the tradition of TIMs. Here, 
emphasis is on the socio-spatial contexts and how regional structures and actor 
constellations affect knowledge creation and innovation. On the other side, more practice-
oriented approaches which have been influenced by a call for relational thinking (Bathelt 
2006) and the communities of practice literature (Jones 2014) often focus on the 
capacities of individuals in firms at the expense of organisational structures and socio-
spatial contexts they are embedded in. Thus, there is a clear need for bridging these two 
streams of approaches (Manniche et al. 2017).  
Based on these reflections and issues raised, I aim to contribute to a more holistic, 
integrative and hybrid rather than the dualistic perspective of the geographies of 
innovation. In empirical terms, this aim is met by research on similar firms in a 
comparative perspective spanning different spatial categories (i.e. HCs in Germany 
located inside and outside of agglomerations, see chapter 1.2). By taking similar firms into 
account, this approach allows identifying commonalities as well as differences of concrete 
firm practices and strategies towards innovation. Only in a second step then, this 
comparison might lead to the identification of any peculiarities of firms located inside and 
outside of agglomerations. Thereby, the premise is given to contribute to balance the 
urban bias currently structuring the field (Isaksen & Karlsen 2016; Shearmur 2017). 
Another aspect derived from the discussion above concerns the understanding of 
innovation. While much of the literature solely focuses on open innovation and 
interaction, I understand innovation in a broader sense. This implies to acknowledge 
internal capabilities of firms as well as non-interactive forms of learning as important 
components of firm innovation (Glückler 2013; Shearmur & Doloreux 2016).  
Taking these considerations into account, figure 5 depicts the overall conceptual 
framework developed to guide the elaboration of the analytical approach of this research. 
The approach needs to be open to identify firm practices and strategies towards 
innovation activities. As discussions of chapter 2.2 revealed, a view on innovation 
activities as processes involving dynamic and multi-local interactions as well as episodes 
of isolation and non-interactive learning allows to better conceptualise innovation 
activities of actors located not only inside but also outside of agglomerations. Yet, the 
approach also has to be sensitive towards socio-spatial contexts firms are embedded in.  
In the next chapter, I argue that such affordances towards the own approach are best met 
by relational economic geography (REG), a framework which develops a relational 
perspective on economic processes in space (Bathelt & Glückler 2003). While other 
popular frameworks in economic geography, such as the evolutionary economic 
geography approach (EEG) (Boschma & Frenken 2006; Boschma & Martin 2010) or the 
geographical political economy approach (GPE) (Pike et al. 2009; MacKinnon et al. 2019) 
share a systemic perspective on the transformation of the economic landscape and pay 
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attention to aspects of path-dependency and relatedness (EEG) or capitalist accumulation 
regimes and the division of labour (GPE), the relational perspective puts micro-level 
dynamics, “(…) economic and social relations, processes of organising, problem solving 
and innovation (…)” (Bathelt & Glückler 2005: 1546) from a geographical perspective at 
focus.22 
 
2.3.2. A relational perspective on economic processes in space 
In this chapter, I elaborate on the understanding and key arguments of relational thinking 
in economic geography and how this perspective offers an alternative view on economic 
processes in space. Next to a re-conceptualisation of agency in/ and space, this 
perspective has also been influential on two further aspects relevant for this research: 
First, the understandings and conceptualisations of knowledge creation and innovation 
as fundamentally social processes (see chapter 2.3.3) and second, a shift in practice and 
method regarding research designs applied (see chapter 3.1). Thus, the relational 
perspective applied is important as it guides how economic action in space is theoretically 
framed and also analysed from a methodological point of view. 
In human geography, the role of space (and especially the region) has been and still is 
conceptualised in various ways (Paasi et al. 2018). This ranges from space understood as 
a pre-existing container of processes (which is a central critique of various TIMs, see 
chapter 2.2.1) to relational approaches, where spatiality is integrated into the view on 
actors and their relationships. Since the mid-1990s, scholars from various sub-disciplines 
called for relational thinking in human geography in response to fundamental critiques of 
more traditional approaches (Yeung 2005). Since then, economic geographers have 
developed – and in fact are still debating about (e.g. Jones 2014) – a relational approach 
to the field.  
                                                        
22 In my view, the various frameworks in economic geography are rather complementary to each other as 
they share important research foci. For example, a dynamic, process-based perspective is frequently 
referred to as being specific to EEG, while other approaches like REG or GPE also incorporate this 
perspective in their agenda (Hassink et al. 2014). 
 
Figure 5: Guiding conceptual framework. 
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The main critique of traditional approaches has been that they tend to focus on regions 
and other spatial representations in order to identify their economic attributes. Here, 
regions are treated as if they are actors while the real agents, i.e. individuals who interact 
in firms and other organisations are overlooked (Bathelt 2006: 224). In quintessence, it is 
argued that while models in regional science and the so-called neo-classical economic 
geography aim to formulate general laws, regularities and patterns in given spatial 
structures, they fall short in explaining the dynamic processes underlying observed 
differences and transformations within and across such structures. As in such approaches 
the focus is on quantifiable factors in a given region, they neglect the complex social 
realities of economic action and interaction.  
In response to these critiques, a central element of a relational perspective is to 
conceptualise economic action as socially embedded ‘relational’ action. Here, economic 
actors are not conceptualised as isolated, purely rational acting beings (i.e. homo 
economicus), but as influenced by norms, tastes, preferences, needs, and objectives which 
emerge from and are co-constituted through the social embeddedness of economic action 
and interaction. From this perspective, it is necessary to move beyond spatial descriptions 
in order to provide a deeper understanding of social and economic processes. Thus, a 
relational perspective is grounded at the micro-level, focussing on economic agents and 
how they act and interact in space and not on spatial representations themselves (Boggs 
& Rantisi 2003). 
In the conceptualisation of a relational approach by Bathelt and Glückler (2003, 2011), 
three distinct consequences have been formulated for the analyses of differing economic 
action and interaction in different places and localities: contextuality in the sense that 
economic action is embedded in social and institutional relations and thereby action 
cannot be explained by universal spatial laws, path-dependence and contingency. From 
contextuality, it follows that economic action is path-dependent. This means that past 
economic decisions, actions, relations, etc. enable or constrain current actions. Also, past 
experiences open up future avenues of intentions and actions. At the same time, however, 
economic action is framed as fundamentally contingent. Actions and strategies can 
deviate from development paths, as agents operate in open systems which cannot be 
predicted by spatial laws (Bathelt & Glückler 2011: 31f.).  
Based on this understanding of economic action, also the understanding of space 
necessarily differs from the more traditional approaches of regional science. In relational 
conceptions, space is conceived of as continually produced by economic action and thus 
as socially constructed. Thereby, spatiality is defined by social agency. In such a 
conception, space becomes an analytical lens through which social realities are observed, 
rather than an object of study itself (Bathelt & Glückler 2003). Relational spaces in which 
knowledge and innovation occur are constituted through action and interaction of agents. 
Thus, knowledge and innovation cannot be attributed to pre-defined spaces, such as the 
city, region or country (Faulconbridge 2017: 673). However, this is not to say that in such 
views places where interaction of economic actors is taking place or localities and their 
characteristics (e.g. local institutions, infrastructures, etc.) in general are neglected. 
Rather, the relational perspective moves structural characteristics of spaces into the 
Re-thinking the geographies of firm innovation 
57 
background. Spaces and places are seen as contexts which provide manifold potentials for 
agency and contexts in which multi-scalar actor relations are organised and mediated 
(Bathelt & Glückler 2011: 33).  
In my view, this understanding of space provides for a promising perspective to study 
firm innovation in general – and outside of agglomerations in particular. Conversely to 
the deficit-oriented ‘periphery label’ and ‘core region thinking’, such a conception allows 
to perceive firms as actors which are in capacity to shape their very own relational 
environment to create knowledge and innovate without any a priori assumptions about 
structural constraints or certain behaviours based on their location.  
Structure and agency  
Being able to acknowledge the complexity of firm-level innovation and the underlying 
knowledge dynamics in space has been subject to scientific debates over years. However, 
the dilemma of integrating aspects of agency of individuals and firms, institutional 
structures and socio-spatial contexts in analyses of innovation activities is prevailing in 
economic geography (Hassink et al. 2014); innovation studies (Lam 2014; West et al. 
2014) and organisation studies (Gupta et al. 2007) alike. While there have been several 
calls for an engaged pluralism and more integrative approaches to study spatial economic 
systems across disciplines, research in economic geography still can be situated “(…) 
between the methodological individualism of narrowly individual-centric approaches and 
the strong sense of structural determinism that is evident in macro-process studies of 
economic geography.” (Manniche et al. 2017: 682). Much of the research influenced by 
relational thinking turned towards practices of individuals (in firms) in recent years (the 
so-called practice shift, Jones (2014)). On the other side, systemic approaches in the 
tradition of TIMs largely pay attention to structural factors affecting the economic 
landscape (see figure 6). 
Within the structure-agency debate, the relational perspective clearly ascribes a greater 
role to agency as opposed to structures in analyses of economic development. When 
introduced, REG enabled to enlarge analyses embracing not only the macro-level of 
territories and aggregates of actors but also the micro-level of agents. This focus on 
agency, however, has led to central critiques of the relational turn in economic geography. 
Most prominently, Sunley (2008) has argued that the pre-occupation with micro-scale 
processes lacks the capacity to develop generalisations at the macro-level. In his view, the 
focus on practices and relations comes at the expense of institutions, organisations and 
wider contexts such as economic structures.  
I adopt the view to ascribe not too much analytical attention to either individual agents 
(i.e. individuals in firms) or socio-spatial structures as has been suggested by Yeung 
(2005). I follow the initial suggestion of Bathelt & Glückler (2003) to focus on the firm as 
the key actor in REG. Firms as collective actors differ from individuals. In firms, 
individuals like managers or workers act based on their particular roles. They engage in 
a set of complex processes of interaction and decision-making specific to a firm. Also, the 
firm itself is organised around structures and routines which to a certain extent guide 
individual agents who operate inside such organisations. As stated above, in REG 
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individual and collective agents such as firms are conceptualised as being embedded in 
structures of socio-institutional relations and actor-networks which influence their 
actions and decisions (Bathelt 2006: 228).  
 
From this it follows that the relational perspective is not blind to wider contexts, but takes 
societal structures and dynamics into account (Bathelt & Glückler 2011: 48f.). Drawing on 
the structuration theory of Giddens (1984), action is perceived as self-reflexive and 
influenced by social structure while it is at the same time contingent and affecting the 
reproduction of social structure. Institutions are seen as central to integrate macro-social 
structures in the analysis of actors (i.e. both individuals as well as organisations such as 
firms) and their relations. They are understood as “(…) forms of ongoing and relatively 
stable patterns of social practice that owe their existence to either purposeful constitution 
or unintentional emergence.” (Bathelt & Glückler 2011: 49). Both, formal institutions (i.e. 
rules, laws and statues) as well as informal institutions (i.e. norms, routines and habits) 
become only effective and reshaped through social practice. Institutions are seen as an 
important element of the analysis of social processes at the micro-level.  
In essence, the adoption of a relational perspective means that actor characteristics, their 
practices and strategies as well as interactive relationships between actors at multiple 
scales are seen as key determinants to understand knowledge creation and innovation 
and are thus at the core of the analysis. Socio-spatial contexts become relevant through 
social agency. Permanent or temporary co-presence, various forms of proximities and 
distances and formal and informal institutions are considered as inherent and guiding 
 
Figure 6: Structure and agency – stylized facts about current methodological approaches in the 
field. 
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elements of relationships as well as (non-) interactive processes of knowledge creation 
and innovation.  
2.3.3. Beyond dualistic conceptualisations of innovation and space 
After having outlined the guiding perspective of REG adopted, I sketch out central 
conceptual positions in this chapter. These positions constitute the theoretical 
foundations and guide the empirical procedures of this research. In order to answer the 
introductory questions about the ways firms create knowledge for innovation, the 
relevance and interplay of processes of knowledge creation internal and external to firms 
as well as the role of local contexts they are embedded in, I first elaborate on a practice-
based understanding of knowledge inspired by relational thinking. Second, and following 
a knowledge-grounded understanding of innovation applied, I depict specifics of firm 
innovation, especially differentiating between internal and external dynamics and related 
concepts. Based on the conceptualisations of knowledge creation and innovation 
activities as social processes, I finally elaborate on notions of proximity and distance as 
part of the analytical repertoire as well as the understanding and operationalisation of 
geography and socio-spatial contexts connected to firm innovation.  
Knowledge creation and dynamics 
Knowledge is the central resource for firms to develop new technologies and products. 
From the resource-based view, it follows that a firm has to be in possession of an adequate 
‘stock of knowledge’ in order to innovate. A practice-based conceptualisation of 
knowledge rejects such an idea that knowledge, just like other resources, can be kept in 
stock, shared or sold (Amin & Cohendet 2004). Instead, it is argued that all knowledge is 
fundamentally context dependent and embedded in social relations between individuals 
(in firms). I follow the definition of knowledge as a practice and process rather than a 
possession which exists rather between than within individuals (Ibert 2007). For 
instance, knowledge is often created through routines and shared experiences of the 
workforce and cannot be easily transferred to third parties. Thus, knowledge cannot be 
seen as an object, but rather as in flux and in a constant state of change based on social 
relations. When communicated and discussed with other actors, knowledge might be 
interpreted in new or different ways regarding its applicability. Depending on specific 
contexts and actor constellations, knowledge can be translated and interpreted in 
different ways, especially if political, cultural or institutional boundaries need to be 
spanned.  
Advanced by this practice-oriented perspective, the reconceptualisation of knowledge 
also connects to the critique on the dualism of tacit (local) and explicit (ubiquitously 
available) knowledge inherent in TIMs as depicted in chapter 2.2.1. Opposed to the 
outdated conceptualisation of knowledge as a transferable artefact, it is argued that 
knowledge always has both, a tacit and explicit dimension (Faulconbridge 2017). 
Overcoming the simplistic dualism of tacit and explicit knowledge has led to the 
development of new concepts and analytical approaches to understand the spatiality of 
knowledge creation. Different types of proximities and knowledge bases, for instance, 
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demonstrate that knowledge creation processes need to be understood as relational 
processes which are not pre-defined by their geographical contexts. Especially since firms 
increasingly need to integrate knowledge from different contexts, e.g. from different 
locations and scalar levels, various sectors and technologies, as well as different partners 
such as customers and users, it is argued that an analysis at the micro-level is important 
to address specific questions about how concretely knowledge creation and application 
take place in such diverse contexts and what role the geographical dimension in 
innovation collaborations has (Butzin & Widmaier 2016).  
Empirical studies targeting such questions often focus on concrete collaborative actions 
of individuals and communities (Hautala 2015); within single innovation projects 
(Grabher 2002; Butzin & Widmaier 2016) or during events such as trade fairs (Bathelt & 
Gibson 2015) to understand practices of knowledge creation and their spatiality. Such 
practices reveal that new knowledge is increasingly produced by a variety of actors in 
complex problem-oriented situations and in cross-disciplinary ways. These practices lead 
to combinatorial knowledge dynamics (Tödtling & Grillitsch 2015). Knowledge dynamics 
describe multi-actor and multi-location practices to transform and diffuse knowledge into 
new products and processes (Crevoisier & Jeannerat 2009; Strambach & Klement 2012). 
Both terms and their conceptualisations – knowledge creation processes and knowledge 
dynamics – are adopted in this research. The terms as well as their theoretical and 
methodological implications have recently gained increasing attention in the literature on 
the geographies of innovation.  
Innovation and interaction 
Derived from the conceptualisation of knowledge and its spatial implications, I 
conceptualise innovation as a process of knowledge creation which happens in relational 
spaces of actors (e.g. via networks or in temporary settings) (re-) produced by firms and 
other actors which are not necessarily tied to a specific geographical location or space 
such as a region. This understanding is in line with the introduction of the concept of 
innovation and related aspects of open innovation in chapter 2.1 which highlights the 
knowledge grounded, interactive nature of innovation activities.  
In addition and with the firm at the centre of the analysis, I understand innovation as an 
organisational process which has both an internal and external dimension. Intra-
organisational knowledge creation relates to individual workplace learning, exchanges 
between departments, etc., but also between different establishments of the same firm. 
Inter-organisational knowledge creation describes collaborations and networks with 
other firms and organisations. While much of the literature about the geographies of 
innovation is concerned with inter-organisational knowledge creation, discussions of 
different modes and governance forms of innovation underline that firms pursue diverse 
modes of knowledge creation also internally. From the perspective of the firm, knowledge 
creation and innovation can be seen as an accumulation of strategic choices: Prior to 
innovation output lies a set of innovation strategy choices, including what external 
knowledge is needed and what networks to establish; prior to networking choices lies the 
assessment of internal capabilities to innovative; and prior to this assessment lies the 
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decision to engage or not in innovation when facing a specific problem or market potential 
(Herstad 2018: 1186). These aspects emphasise the importance of paying attention to 
practices and strategies internal to the firm in order to understand the modes of 
knowledge creation and innovation. Also, these practices and strategies directly affect 
arrangements with external actors. The composition of the internal knowledge base of a 
firm not only defines in-house capabilities to innovate but also a firm’s absorptive 
capacity which greatly influences the ability to identify, internalise and use knowledge 
from external sources.  
External knowledge sourcing and inter-organisational knowledge creation appear in 
many shapes. Often, as part of the open innovation paradigm, the interactive nature of 
knowledge creation is emphasised (chapters 2.1.3 and 2.2.1). Here, frequent formal (e.g. 
R&D collaborations) and more informal relations (e.g. in buzzing cities) with external 
actors are seen as a necessity to face the complex challenges posed by the knowledge 
economy. Actor-centred perspectives reveal that interaction requirements and practices 
depend on many factors internal and external to the firm (see chapter 2.1.3). Thus, the 
degree of openness might differ from firm to firm.  
Furthermore, collaboration is usually not the result of serendipity in close quarters, but 
rather built on strategic choices and careful partner selection. Also, there is evidence that 
too intensive collaboration negatively effects innovation (see chapter 2.2.2). In a similar 
vein, the notion of slow innovation demonstrates that some firms might depend less on 
frequent interaction when innovating. Apart from frequency, also the quality of 
interactions plays a decisive role. Here, I see the notion of co-presence (as opposed to co-
location) as an important indication to take the social dimension of interaction into 
account.  
Summing up, I see innovation as an interactive process of economic agents which is 
predominantly pursued in a rather open fashion. However, as the discussion so far 
revealed interaction is highly context-dependent. Interaction might occur frequently 
between actors, e.g. within formalised projects, but also in less observable, informal 
situations. The notion of non-interactive learning highlights the latter aspect.   
Proximity and distance 
Recent research on learning in socio-spatial contexts (Rutten 2017), knowledge creation 
and innovation across distance (Bathelt & Henn 2014) and geographically dispersed 
learning activities (Hautala 2018) highlight the multi-actor and multi-scalar character of 
knowledge creation and innovation from a geographical perspective. Much of this 
research has benefitted from a reconceptualisation of proximity. Based on the thesis that 
geographical proximity of actors is neither a sufficient nor a necessary condition for 
learning and interactive innovation to take place (Boschma 2005), a theoretical 
framework of multiple proximity dimensions that also includes non-geographical types of 
proximities has been developed (see chapter 2.2.1). The underlying understanding is that 
multiple dimensions of proximity reduce uncertainties, risks and costs of inter-
organisational coordination and interaction, thereby facilitating knowledge creation and 
innovation.  
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In the following, I elaborate on five main proximity dimensions which help to understand 
inter-organisational knowledge creation processes from both geographical and non-
geographical perspectives. I expand this framework with the notion of distance which 
should not only be viewed as a constraint, but rather as a productive resource to create 
new ideas. A further distinction is made between permanent and temporary proximity in 
order to account for a more differentiated understanding of geographical proximity. 
Geographical proximity cannot only occur through co-location of actors (in cities) but also 
as co-presence in temporary settings such as conferences or trade fairs. 
Boschma’s (2005) fivefold classification differentiates between geographical, cognitive, 
social, institutional and organisational proximity. Geographical proximity is defined by 
both, absolute and relative distance between actors. The indirect impact on the other 
proximity dimensions is stressed. Cognitive proximity is associated with differences and 
similarities of the knowledge bases of economic agents. If differences in cognitive 
capacities are too high, it is difficult to learn from each other and diffused knowledge 
cannot be absorbed. Social proximity relates to personal relationships between actors, e.g. 
resulting from past collaboration. Trust is seen as the constituting element of this 
dimension, as mutually trusting relations reduce the risk of opportunistic behaviour. 
Institutional proximity describes the extent to which economic agents share formal (e.g. 
laws, regulations) and informal (e.g. norms, habits, beliefs) institutional frameworks. 
Finally, organisational proximity describes the degree of control in intra- and inter-
organisational arrangements. The hierarchal orders and control mechanisms of 
cooperation between two subsidiaries of the same parent firm, for example, differs 
heavily from cooperation in inter-firm networks. While Boschma (2005) notes that 
geographical proximity facilitates the emergence of other forms of proximity, he 
emphasises that it is also possible that other forms of proximity substitute for 
geographical proximity.  
Initially, the proximity framework has been dominated by the assumption that high 
degrees of proximities are per se conducive to interactive knowledge creation in 
innovation. However, too much proximity in any dimension can also decrease the 
innovative performance of firms and lead to lock-in situations which are referred to as the 
proximity paradox (Boschma & Frenken 2010). For example, excess cognitive proximity 
reduces the scope of learning between agents. Too strong social embeddedness and long-
term relationships (social proximity) might lead to excess loyalty while such 
commitments lock members of social networks to form new ties to other actors and 
knowledge pools.  
From another perspective, such indications of multiple lock-in situations based on too 
much proximity between actors provide arguments to not overvalue proximity over 
distance per se, something which is common to debates in economic geography (Ibert 
2010; Grabher & Ibert 2014). Therefore, research on potential benefits of distance is 
scarce. Distance, both in geographical and non-geographical dimensions is rather 
considered as a constraint to knowledge creation and innovation and something which 
needs to be circumvented (Ibert 2010). This is especially true for peripheral regions 
where distance in several dimensions is seen as a central obstacle to knowledge creation 
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and innovation (see chapter 2.2.2). However, a certain degree of, e.g. social and cognitive 
distance between actors is needed to avoid lock-in situations. Also, distance understood 
as heterogeneity, difference and diversity of actors can be fruitful – or even necessary to 
stimulate new ideas and interactive learning. Even though the notion of distance is 
promising as it allows for a more comprehensive empirical analysis of interaction and 
actor constellations, only a few empirical studies which integrate a perspective on 
distance exist (Grabher et al. 2018). Also, I see the notion of distance as a useful 
perspective to overcome the normative dimension of the proximity approach. Both, 
degrees of proximity and distance in multiple dimensions are important elements to 
provide for knowledge creation and innovation.  
Another conceptual extension of the proximity framework relates to the notions of 
temporary proximity and co-presence. In contrast to the pivotal role ascribed to co-
location of actors in TIMs (see chapter 2.2.1), settings which enable temporary proximity 
have been identified as effective substitutes for co-location to organise knowledge 
exchange and interaction (Maskell et al. 2006; Torre 2008). Therefore, permanent co-
location needs to be decoupled from the notion of ‘being there’ as interactive knowledge 
creation might involve different scales (from local to global settings) as well as different 
ways of organising: permanently, temporarily or virtually (Amin & Cohendet 2004).  
Various modes or mechanisms to provide for temporary proximity of actors have been 
identified as important settings for knowledge creation, ranging from short meetings 
connected to corporate travel (Faulconbridge et al. 2009), conferences and trade fairs 
(Bathelt & Gibson 2015), over temporarily gathered project teams to long-term research 
stays (Hautala 2018). Moreover, temporary events such as trade fairs, conventions or 
congresses function as knowledge platforms and arenas for field production (e.g. in a 
technological sense) where participants from related contexts can interact and network 
(Henn & Bathelt 2015). Such events also function as platforms for non-interactive types 
of learning such as observation and monitoring of competitors. 
The understanding of temporary proximity and connected mechanisms underline the 
important role of actor mobility (Hautala 2018), an aspect which is often neglected in the 
literature on the geographies of innovation (see chapter 2.2.2). Here, especially in 
quantitative studies innovation is usually linked to a specific organisation or a location/ 
region. In turn, temporary proximity as well as mobility are important elements to 
conceptualise knowledge creation and innovation as a fluid set of multiple and contingent 
geographies, constantly (re-) produced by spatially dispersed networks, workflows and 
resources. Especially for actors outside of agglomerations, high degrees of mobility and 
options of temporary co-presence can serve as suitable alternatives to permanent 
geographical proximity (see chapter 2.2.3). 
Geography and socio-spatial contexts  
Following the identified requirements to contribute to weakening the existing core-
periphery dichotomy in current research of the field, I develop a comparative perspective 
on knowledge creation and innovation based on firms located inside and outside of 
agglomerations. The notions of inside and outside of agglomerations are chosen to 
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separate from the common differentiation of urban and peripheral locations or regions 
for several reasons. First, the latter terms differ in their conceptualisation, definition and 
perception depending on the fields applied. In spatial planning, for instance, periphery is 
usually defined only by the density of population in a given territory and the kilometric 
distance of this territory to a centre. In contrast, a dynamic, process-based perspective 
focusses on political, social, economic and communicative developments and 
interrelations which altogether socially produce the development of centres and 
peripheries. Thereby, inner peripheries might also exist within bigger cities (Kühn 2015). 
Second, terms like ‘urban’ or ‘peripheral’ have a normative dimension. While urban 
centres are frequently characterised positively as being dynamic and innovative, 
peripheral areas are typically referred to less optimistically: such places are often said to 
be structurally weak and thereby less dynamic and innovative compared to their urban 
counterparts (see chapter 2.2.2). 
Finally and with the focus on knowledge creation and innovation as well as on the firms’ 
socio-spatial contexts in mind, the notions of inside and outside of agglomerations point 
towards the circumstance that firms are likely to gain or not to gain from agglomeration 
effects. Lagendijk & Lorentzen (2007) refer to this aspect in a similar vein, as they define 
peripheral areas as regional economies located outside core (or metropolitan) regions. 
They overcome conventional arguments such as longer distances to target markets or 
higher transaction and transportation costs stemming from pure spatial distance by 
emphasising the multi-dimensional forms of proximities and distances of actors to 
knowledge sources and options of local knowledge creation. Here, aspects of 
organisational thinness, a comparatively low density of innovation-relevant actors, such 
as specialised service providers or research organisations, locally fragmented networks 
of actors, etc. are taken into account and viewed as one of the main causes for little local 
knowledge exchange. They emphasise that such local socio-spatial contexts not only pose 
challenges to firms but also trigger them to establish other modes of interaction, including 
trans-local networks.  
For these reasons, the terminology inside and outside of agglomeration is used. It is 
acknowledged that firms located inside or outside of agglomerations face different socio-
spatial specificities regarding their location. Also, it needs to be mentioned that all 
definitions of central and peripheral, urban and rural as well as definitions of 
agglomerations are always specific to particular (national) contexts. Thus, the sheer 
dimensions of regions in terms of size or population density, but also the meanings of the 
term ‘region’ might differ strongly from country to country. As this research is bound to 
Germany, I operationalise a definition of location according to geographical and functional 
aspects adapted to the German context (see chapter 3.2.3).  
This categorisation of firm locations based on official classifications is only a compromise 
and necessary pre-step to meet the comparative perspective applied. As depicted in 
chapter 2.2.2., such an approach of a priori categorisation needs critical reflection, since 
drawing territorial boundaries based on administrative or functional differentiations and 
classifying actors accordingly is usually not in line with the social and economic reality of 
actors. To overcome this obstacle, it is intended to openly explore firm practices and 
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strategies in the first place. Only in a second step then, firms are compared by location 
which might lead to the identification of any peculiarities of respective regional socio-
spatial contexts. Also, part of the approach is to reflect on the a priori categorisation in 
order to contribute to balance the urban bias currently structuring the field based on the 
empirical analyses. In general, I follow the relational conception of space in which places 
and spaces are understood to have no fixed boundaries, but rather become relevant as 
intersections of dynamic processes and people (Massey 2005).  
In conclusion, the relational perspective on economic action and processes in space allows 
to address both, the social and the spatial dimensions of knowledge creation and 
innovation simultaneously (Faulconbridge 2017: 671). Socio-spatial contexts are 
conceptualised as affecting, but not determining economic action. By developing certain 
practices and strategies, firms may consciously or unconsciously shape their very own 
socio-spatial contexts. Figure 7 summarises the main theoretical perspectives and 
concepts which guide the empirical part of this research. The three initial building blocks 
of the guiding conceptual framework (see figure 5) have been further refined into three 
main dimensions to understand and analyse firm innovation processes: intra-




Figure 7: Analytical framework – Main dimensions of knowledge creation and innovation in 
space.  
 
3. Methodological approach  
In this chapter, I elaborate on the methodological logic which informs the research. 
Methodology connects the theoretical framework and research questions with empirics. 
The purpose of designing a research methodology is to guide the way questions are 
framed, to identify a set of suitable methods and to define how empirical data is to be 
collected and analysed in order to conclude on the initial questions. As study contexts and 
research questions differ, there is no common methodological approach to be used in 
social sciences. Instead, each research project relies on a careful consideration and 
adaption of established methodological approaches. Consequently, it is necessary to 
explicate and reflect on the own position and research methodology applied. 
The methodology of this research is grounded on the ontological and epistemological 
perspective of critical realism. In the following, I first outline central elements of this 
perspective and how this perspective opens up avenues to develop the research design 
(chapter 3.1). Chapter 3.2 presents the research design and describes the multi-
dimensional comparative research approach as well as connected analytical strategies 
developed. In chapter 3.3, I explain how a data base of HCs in Germany has been 
constructed. It is followed by a presentation of individual methods applied, including a 
quantitative survey among HCs and qualitative interviews with firm representatives.  
3.1. Critical realism as the basic ontological and epistemological perspective 
The aim of this research is to understand firm activities towards innovation and how these 
unfold in and are shaped by different socio-spatial contexts. This attempt is based on 
particular ontological (i.e. the understanding about the nature of the world) and 
epistemological (i.e. ways to know about the world) commitments which I elaborate on in 
this chapter. Based on different ontological and epistemological orientations, a distinction 
of philosophies in social science can be made between positivist, interpretist (or 
constructivist) and realist positions (Marsh & Furlong 2010). Positivists assume that 
there is a ‘real’ world which can be observed. Just like in natural science, social 
phenomena are seen as established on causal relationships which can be directly 
measured and modelled. Following this position, science is able to produce objective 
knowledge about the world. Contrary to this, constructivists believe that all knowledge 
about the world is inherently subjective, as it is socially and culturally constructed. 
Following this position, no objective reality can exist. According to the realist position, 
both positivist and constructivist approaches fail to make a distinction between the world 
and our knowledge about it. Either, knowledge is seen as a reflection of the world 
(positivism) or it is seen as a product of our knowledge (constructivism) (Sayer 2006: 98). 
Unlike these dualistic approaches, a critical realist perspective acknowledges that a ‘real’ 
world exists independent from human consciousness. There are deep structures 
influencing social phenomena which cannot directly be observed, but their understanding 
is crucial for the explanation of social phenomena. Due to such deep structures or 
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mechanisms, causal statements about social phenomena which hold across different 
contexts can at least partially be made (Marsh & Furlong 2010).  
3.1.1. Basics notions of critical realism 
Critical realism was introduced as a philosophy of social science in the 1970s by Roy 
Bhaskar (Bhaskar 1975). This philosophy has been positioned as an alternative to both 
positivist and constructivist approaches (Vincent & O'Mahoney 2018). Critical realism 
received broad attention in human geography (Sayer 2000) and in economic geography 
in particular (Yeung 1997; 2003). This philosophical position informed the development 
of REG (Bathelt & Glückler 2003), which is the guiding theoretical perspective of my 
research (see chapter 2.3.2). 
As critical realism rejects simple empiricism understood as the reduction of the world to 
the empirically observable, it differentiates between three domains of reality: the real, the 
actual and the empirical (Sayer 2000). In the search for causation, this stratified ontology 
facilitates a more adequate understanding of the interplay of deep structures, social 
events and causal mechanisms which generate or influence social events, activities or 
phenomena. The empirical level describes the realm of events which can be directly 
observed and experienced. Here, events and objects can be measured empirically, but 
such observations are always mediated through human experience and interpretation. At 
the actual level, structures and mechanisms cause events, regardless of whether they are 
observed or not. Such ‘true’ occurrences can be different from what is observed at the 
empirical level. Finally, the real level is constituted of causal mechanisms and structures 
which are inherent properties of an object or structure which act as causal forces to 
produce events (Fletcher 2017; Vincent & O'Mahoney 2018).  
Research, according to this ontology, is considered as studying social phenomena at the 
empirical level and relating them to underlying structures and mechanisms at the deeper 
levels. At the core of research informed by critical realism is to produce theoretical 
descriptions of mechanisms which cause events. To identify and understand mechanisms 
that lead to actual events, it is necessary to take variation in time and space into account.  
The process of analysing mechanisms relies on a theoretically informed, in-depth analyses 
of social phenomena, i.e. objects and actions as well as relationships between them. 
Importantly, casual powers are assigned to both human action and social structures. 
Mechanisms, however, exist in themselves and can only be activated (and observed) 
through activities/ events. Events are considered context-dependent and contingent; not 
determined by structures. Thus, the effects of structures and outcomes of the activation 
of a mechanism always vary according to specific contexts on conditions. Therefore, a 
mechanism occurs in an open system and cannot be isolated from its context (see figure 
8). Based on this – and unlike the positivists’ view, critical realists acknowledge that 
science is not able to uncover an objective reality. Due to deeper levels, the appearance of 
an event might not necessarily be the reality and identified mechanisms might work out 
differently in other contexts. Thus, specificities of context, spatial-temporal settings and 
contingencies of social action have to be taken into account in order to uncover 
mechanisms which hold across contexts, space and time, etc. Another epistemological 
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consequence of this ‘imperfect knowledge view’ is that all scientific knowledge and all 
explanations of reality are treated as fallible, meaning that developed theories are only 
temporal and that they will be complemented, enriched or falsified by future research 
(Sayer 2000). The acceptance of the fallibility of knowledge is an important aspect for the 
research methodology, as a constant comparison of theory and the empirically observed 
is crucial for the identification and (re-) conceptualisation of mechanisms. Thus, rather 
than providing ordering frameworks for regularities, critical realism implies a constant 
questioning of the observed to sharpen conceptualisations and theories. 
3.1.2. Implications for research methodologies 
Critical realism is compatible with a wide range of different research methods (Sayer 
2000; Danermark et al. 2002). It is not dogmatically linked to any set of methods, rather 
methodological choices “(…) depend on the nature of the object of study and what one 
wants to learn about it.” (Sayer 2000: 19). 
According to Sayer (2000), extensive and intensive research methodologies can be 
distinguished. Extensive methods are typically applied in the search for regularities 
across different contexts, e.g. by observing a large number of objects via a survey. Thus, 
such methods are suitable if mechanisms are known or at least inferred but the contexts 
differ (Vincent & O'Mahoney 2018). In turn, intensive research prioritises qualitative 
research designs, such as case studies and associated interviews to uncover mechanisms 
as well as the concrete contexts and social situations in which they occur. Such an 
approach does not seek representativeness or to draw direct generalisations. Rather, the 
identification of partial event regularities (called demi-regularities) can provide for 
indications of general patterns. Especially if expectations concerning a particular 
phenomenon are repeatedly not met, such demi-regularities can point to a mechanism 
previously unknown or neglected (Danermark et al. 2002).  
A central tool to uncover causal mechanisms on the basis of demi-regularities is 
abstraction. The process of abstraction can be considered an instrument to detach 
relevant dimensions of the object of study from the given context and conditions. Yeung 
Figure 8: Critical realist view of causation, Source: Sayer 2000: 15. 
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(1997) suggests the process of iterative abstractions. Once a mechanism has been 
formulated, multiple shifts between the concrete (empirical observation) and the abstract 
(mechanism) are needed in order to re-examine the mechanism empirically. In this way, 
a “(…) move from pure descriptions of the phenomenon to abstractions of possible 
causes” is reached (Yeung 1997: 59). With the goal to uncover basic conditions of specific 
contexts and relating them to others, Bathelt & Glückler (2003: 128) refer to this aspect 
as de-contextualisation.  
From this it follows that intensive research with the careful consideration of social 
phenomena and their contexts is seen as essential for the detection of causal mechanisms. 
However, it is also argued that intensive and extensive approaches have complementary 
strengths. Danermark et al. (2002: 165) emphasise that a combination of both approaches 
is vital to understand complex social phenomena. For example, extensive research can 
facilitate the detection of demi-regularities, while intensive research is needed to 
understand particular contexts and the contingency of social action in order to abstract 
causal mechanisms. Also, comparative research as deployed in this research (see chapter 
3.2.3) can be beneficial in this respect. It enables to detect differences and similarities 
across different contexts and thereby contributes to generalising.  
3.2. Research design23 
In social science, objects of study and related research questions and objectives are 
always theoretically defined. Thereby, the theoretical framework of a study also 
determines which methods are suitable. In this dissertation, an actor-centred perspective 
on firm innovation and underlying knowledge creation processes has been developed 
theoretically. The central goal of this research is to gain an in-depth understanding of 
mechanisms driving knowledge creation and innovation of firms in different socio-spatial 
contexts. As the theoretical discussions revealed, issues of knowledge creation and firm 
innovation are inherently complex. A variety of firm-internal and -external factors, as well 
as the socio-spatial contexts they are embedded in, has been identified as important 
aspects to consider. Therefore, I argued for a relational approach which is able to account 
for these various aspects as part of the conceptual framework. In this chapter, I connect 
this concern with a set of methods which I define as a multi-dimensional comparative 
approach and related empirical and analytical strategies. This approach is based on 
methodological pluralism as proposed by critical realism and follows both extensive and 
intensive methodological orientations (Sayer 2000; Danermark et al. 2002).  
The overall empirical approach consists of two subsequent steps. In a first step, a survey 
of all HCs in Germany is carried out targeting firm characteristics as well as general 
information about innovation activities, information sources and collaboration partners. 
In a second step, interviews with firm representatives shed light on concrete strategies 
and practices in terms of knowledge creation and innovation in different socio-spatial 
contexts. In this way, the research aims to uncover general patterns as well as driving 
mechanisms of firms’ innovation activities with a special emphasis on a comparative 
                                                        
23 Contents of this chapter are also adressed in Vonnahme & Lang (2017). 
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perspective differentiating between firms located inside and outside of agglomerations. 
With this research design, the goal is to reach a comprehensive and contextually grounded 
understanding of the object of study: firm innovation and underlying knowledge creation 
processes.  
3.2.1. Multi-dimensional comparative approach 
The relational conception of agency and space overcomes a confined perspective on 
spatial aggregates and deterministic analyses of economic processes as it puts economic 
action from a spatial perspective at the centre of the analysis. Three principles of 
economic action guide relational research designs informed by critical realism: sensitivity 
towards its context, path dependency and contingency (see chapters 2.3.2 and 3.1). 
Taking these considerations into account, the theoretical orientation towards practices 
and strategies of actors (i.e. individuals and firms as collective actors) as well as relational 
actor configurations opens up for three distinct dimensions which have been identified as 
integral elements for the understanding of knowledge creation processes and innovation 
as part of the conceptual framework: the contextual, organisational and individual 
dimension (see figure 9).  
Often, the dynamic interactions of these dimensions influencing innovation processes of 
firms are separately analysed, e.g. by focussing only on individuals within firms or the 
embeddedness of firms in their external environment only (see chapters 2.3.1 and 2.3.2). 
In turn, an integrative perspective on knowledge creation of individuals, the knowledge 
coordination of firms as well the socio-spatial contextualisation of knowledge has been 
identified as a promising avenue for further research (Manniche et al. 2017). As such an 
approach enables the coverage of different levels of agency as well as the socio-spatial 
contexts in which firms operate, it allows to include the increasing social and spatial 
mobility of professionals along with the growing connectivity among firms (and other 
actors) within the analysis. 
Empirical research to cover the three dimensions needs to be open regarding data 
collection and analysis. While questions of concrete practices enabling knowledge 
 
Figure 9: An integrative approach to study innovation activities of firms. 
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dynamics at the individual/ firm level as well managerial strategies influencing them call 
for a more qualitative approach, broad empirical evidence for socio-spatial configurations 
of actors affecting knowledge creation processes and thus innovation of firms call for a 
quantitative approach.  
To cover these three dimensions, a mixed method design, combining standardised, 
quantitative methods with qualitative methods is used (Creswell 2014). In a first step, a 
screening of databases on firms and a standardised survey are applied to investigate 
innovation patterns and contextual factors affecting knowledge dynamics of firms at 
focus. With the survey, it is possible to identify demi-regularities across contexts (i.e. 
regarding specific innovation activities firms pursue, the identification of important 
information sources and collaboration partners, etc.) and thus to seek for potential 
commonalities and differences regarding the implementation of innovation activities 
depending on the firms’ characteristics, their external relations and their location. In a 
second step following the survey, qualitative interviews with firm representatives enable 
to gain in-depth knowledge of concrete practices and strategies towards knowledge 
creation and innovation. Through this qualitative approach not only a deeper 
understanding of specific contexts and contingencies can be reached, but also a higher 
level of abstraction/ de-contextualisation of empirical findings. Importantly, the 
interviews also support the development of a dynamic perspective, e.g. by focussing how 
actor relations evolved. Thereby, a shift from mere descriptions of innovation patterns via 
the survey towards an understanding of underlying practices and strategies as well as 
contexts is possible.24  
This mixed method approach has been developed for three main reasons. The first reason 
relates to the nature of research aims and questions which motivated this research. These 
relate to both, a broad understanding of knowledge sourcing and innovation patterns of 
firms from a comparative perspective as well as a deeper understanding of how and 
where firms gain knowledge for their innovation processes. Both aspects have been 
identified as gaps in the literature, especially from a ‘peripheral perspective’. Also, firm 
practices and strategies are often overlooked in the literature on the geographies of 
innovation as it is dominated by quantitative analyses. Next to this, the mixed method 
approach seems suitable for the emerging research field of innovation in peripheral 
contexts since theorising so far is dominated by the urban bias. Seen this way, a 
compatible and complementary design of mixed methods is chosen to strengthen findings 
and conclusions (Danermark et al. 2002; Yeung 2003).  
Second, gaining and analysing primary data about the firms via the databases and the 
survey was a necessary and helpful first step. As (geographical) knowledge and data of 
                                                        
24 This approach is referred to as an explanatory sequential mixed methods design. It consists of two 
distinct phases of quantitative and qualitative data collection. The results of the analyses of the 
quantitative data inform the selection of types of participants and the types of questions for the 
qualitative data collection. In this way, a more accurate understanding of the quantitative findings can 
be reached (Creswell 2014). Within this thesis, I see both empirical approaches as equally important and 
complementary as they cover different dimensions of the same object of study. The qualitative approach 
not only validates or enables deeper understandings of quantitative results, it also serves to generate 
findings itself.  
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HCs in Germany is scarce, it helped to qualify the own approach in terms of validation (see 
chapter 3.2.3). Based on the results of the analysis of quantitative data, similar firms have 
been selected for the interviews. Also, identified demi-regularities guided the content and 
analysis of the interviews. In turn, the interviews helped explaining quantitative results 
via triangulation (see chapter 3.2.2). 
Finally, while profiting from the quantitative results, especially the qualitative approach 
supported a deeper understanding of firm actions and their contexts. The iterative 
process of abstraction, i.e. the back and forth between the empirical and theoretical 
certainly supported the development of new insights during the research process. For 
instance, one of the core topics – the relational perception (and conceptualisation) of 
space – strongly occurred during the interviews and subsequent data analyses as 
interview partners repeatedly reported about the firms' various relationships at different 
scalar levels. This led to a thorough theoretical ‘exploration’ of agency and space and my 
critical engagement with issues connected to the urban bias and periphery label (see 
chapter 2.2.2). 
3.2.2. Triangulation 
One important aspect of methodological pluralism and the mixed method design applied 
is triangulation. The basic idea of triangulation is to understand an empirical reality with 
alternative ways of analysis and to combine different methodologies when studying the 
same empirical phenomenon (Denzin 1989). Different techniques of triangulation can be 
distinguished, such as the triangulation of researchers, theories, data, methods of data 
collection and analysis as well as interpretation (Yeung 2003; Flick 2004). Through the 
identification of overlaps and comparisons of alternative theories, methods and data, 
limitations of individual techniques can be controlled for and empirical findings can be 
enriched. Thereby, the potential biases of empirical observations which are due to the 
application of a single method can be reduced. Also, the validity of empirical findings can 
be increased through the combined use of complementary methodologies, when the same 
or similar findings result from the use of different methods. This also implies that 
contradictory findings enable the opportunity to challenge own empirical research 
(Golafshani 2003; Yeung 2003). 
In this research a rather systematic triangulation of methods and results has been applied, 
meaning that the analyses of firm data and the quantitative survey were followed by semi-
structured expert interviews with firm representatives. Specific steps of triangulation 
have been conducted in the following way: 
 The quantitative data gained by the survey informed the selection of firms for the 
interviews. According to certain criteria such as firm characteristics and 
innovation patterns, a typology of firms has been developed. The firms were 
selected based on the typology as well as the spatial distribution of the identified 
types (see chapter 4.4). 




o The survey results were used in the preparation of the interviews. For 
example, the development of thematic blocks of the interviews such as the 
block about the evaluation of the firms’ location has been influenced by the 
quantitative finding. Here, only minor differences in this regard between 
firms located inside and outside of agglomerations have been found (see 
chapter 4.3). 
o Also, the survey responses of the specific firms together with a short 
evaluation of the results have been sent to the interview partners 
beforehand. During some of the interviews, the interview partners directly 
referred to the survey data and explained some aspects of their responses 
in detail. 
 The results of the analyses of the two consecutive empirical steps are first 
presented separately (see chapters 4 and 5). In chapters 5.7 and 6, interrelations 
of findings of both approaches as well as the different theoretical perspectives 
underlying them are discussed.  
Therefore, triangulation is understood and applied as both, a “(…) cumulative validation 
of research results (…)” as well as an “(…) enlargement of perspectives that permit a fuller 
treatment, description and explanation (…)” of the objects of study (Kelle & Erzberger 
2004: 174). 
3.2.3. Comparison 
At the core of comparative research is to identify patterns of similarity and difference 
across objects of study (Hopkin 2010). While in economic geography the objects of 
comparison often differ (e.g. a set of firms, local economies, etc.), cross-space comparison 
is usually the kind of comparison applied (Pike et al. 2016)25. This kind of comparison 
requires a thorough specification of the objects of study as well as their socio-spatial 
contexts to be able to compare them and to relate observations to contextual variation.  
The main motivation to apply a comparative perspective as part of this research is to 
contribute to the theoretical debate by overcoming the fierce divide of ‘urban’ and 
‘peripheral’ innovation as depicted in chapter 2.2.2. While initially the research focus was 
only on firm innovation outside of agglomerations, the study has been enlarged with a 
counterfactual perspective and firms located inside agglomerations have been taken into 
consideration, too. Thereby, any specifics which are connected to the (supposedly) 
differing socio-spatial contexts the firms are embedded in can be observed. Thus, the main 
comparative perspective of this study concerns the differentiation between similar firms 
in different socio-spatial contexts, i.e. HCs located inside and outside of agglomerations.  
With this approach, the study aims to identify common practices and strategies towards 
knowledge creation and innovation among similar firms. HCs have been chosen as these 
firms are expected to be alike in terms of the firm characteristics, their international 
                                                        
25 Especially in EEG, also cross-time comparison is an important, additional research perspective 
(Boschma & Frenken 2010).  
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orientation and commitment towards innovation (see chapter 1.2) The main variation at 
focus connects to the regional settings the firms are embedded in. As has been depicted 
in chapters 2.2.2 and 2.2.3, preconditions and options of local knowledge creation are 
supposed to differ for firms depending on their location being inside or outside of 
agglomerations.  
In terms of operationalisation of this comparative perspective, the spatial conceptions 
and differentiations that inform the empirical analysis need to be illustrated. It has been 
emphasised that spatial categorisations that merely build on geographical factors induce 
rather narrow conceptions and essentially re-emphasise an absolute understanding of 
space (Kühn & Lang 2017). Thus, geographical and functional aspects for spatial 
differentiation is integrated into this research (Kühn 2015). A functional differentiation 
regarding types of towns and municipalities is mobilised to differentiate between large 
cities, medium-sized towns and small towns as well as rural municipalities.26 Given that 
the functional centrality of a town is linked to its size, this differentiation allows 
perceiving small towns and rural municipalities as particular approximations towards 
non-agglomerated locations. Furthermore, the geographical aspect is considered through 
density- and distance-based factors to determine the geographical categorisation. This 
categorisation distinguishes between (very) central and (very) peripheral locations.27 As 
centrality decreases from very central to very peripheral locations, peripheral and very 
peripheral locations are approximated as being outside of agglomerations. The analysis 
of the spatial distribution of HCs in Germany refer to both, functional and geographical 
factors and allow for a refined approximation of firms located inside and outside of 
agglomerations. 
This approach of the research design opens up possibilities of comparisons within the two 
categories inside and outside of agglomerations as well as between them. Both options 
allow addressing the research question about the role of the firms’ own location and how 
it affects knowledge creation and innovation.  
The comparative approach has been implemented as follows:  
 Based on the database of HCs (see chapter3.3.1), the spatial distribution of the 
headquarters of the firms according to types of towns and municipalities and their 
geographical categorisation is analysed (see chapter 4.1). 
 The responses of firms to the survey have been analysed according to location. In 
chapter 4.3, similarities and differences in terms of firm characteristics, innovation 
activities, the use of information sources and connections to collaboration partners 
                                                        
26 Based on the classification of the Federal Institute for Research on Building, Urban Affairs and Spatial 
Development (BBSR): large city: >=100,000 inhabitants; medium-sized town: 20,000 - <100,000 
inhabitants; small town: 5,000 - <20,000 inhabitants and rural municipality: <5,000 inhabitants (BBSR 
2012).  
27 Based on the classification of the Federal Institute for Research on Building, Urban Affairs and Spatial 
Development (BBSR), each county/municipality in Germany can be assigned to one of these four spatial 
categories (Raumtyp 2010 – Lage) (BBSR 2012).  
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are discussed. Also, this information provided the ground for the selection of firms 
for the qualitative interviews. 
 Chapter 5 presents the in-depth analysis of the interview data. A focus is on the 
identification of practices and strategies which are relevant to several firms within 
and across the two categories. 
 Finally, in chapters 5.7 and 6 the focus is on the discussion of common patterns 
and mechanisms which have been identified through both, the mixed method 
design and the comparative perspective applied.  
3.3. Empirical and analytical methods and proceedings28 
This chapter introduces and reflects on individual methods and their application in the 
course of this research. It starts with an explanation of how the population of HCs was 
acquired, defined and finally validated through a comparison of empirical data with 
existing studies.29 Following this, individual methods connected to the quantitative survey 
and the semi-structured interviews as well as empirical and analytical proceedings are 
presented and discussed.  
3.3.1. Development of a database of Hidden Champions in Germany 
In order to identify HCs, two lists of world market leaders (WML) in Germany have been 
merged.30 Both data sources refer to Simon (2012) for the definition of HCs.31 Accordingly, 
the following factors are decisive for the global market leadership of a firm in the sense of 
the HCs concept: market share leadership, technology or innovation leadership, sales 
leadership and psychological global market leadership. The data sources have taken into 
account firms that are no. 1, no. 2 or no. 3 worldwide and/ or no. 1 in Europe. 
Table 3: Comparison of two data-sets on HCs in Germany. 
 Number of HCs … thereof located outside of 
agglomerations 
Source Venohr 1,630 303 (18.6%) 
Source Weissmann 1,172 220 (18.8%) 
Combined 2,097 393 (18.7 %) 
 
A comparison of the two data sources revealed that they are not identical (see table 3). 
Amongst others, reasons include the difficulty in determining market definition and world 
                                                        
28  Contents of this chapter are also adressed in Vonnahme & Lang (2019). 
29  For a definition of and introduction to the empirical focus of HCs see chapter 1.2. 
30 Lists provided by Bernd Venohr (Venohr et al. 2015; http://www.berndvenohr.de/, assessed: 
21.10.2020) and the Weissmann Gruppe für Familienunternehmen (https://www.weissman.de/, 
assessed: 21.10.2020) have been used and edited. 
31 The terms hidden champion and world market leader are often used interchangeably. Significant 
differences relate to the size and level of awareness of the firms. For example, Volkswagen is the WML 
for certain product segments, but cannot be classified as a HC due to the size of the firm (e.g. the number 
of employees) and brand awareness. Therefore, HCs can be regarded as being a specific group of WML 
that can be differentiated by the size and level of awareness of the firms. 
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market leadership, which can have both quantitative (sales/ number of units) and 
qualitative characteristics (Venohr 2010). After the comparison, 2,097 firms that are 
included as WML in at least one of the two lists formed the initial data set.  
In addition to the names of the firms, the initial data set also contained their address data 
for the respective headquarters. This data allows a comparison of the eight-digit 
municipality code of the location of the firms with the geographical and functional 
classifications of municipalities defined by the Federal Office for Building, Urban and 
Regional Research (BBSR) (BBSR 2012). Thereby, a definition of the firms’ location as 
either inside or outside of agglomerations was reached.  
Extension with external data  
In order to extend the general picture of the firms concerning their characterising features 
(including number of employees, turnover and industry affiliation), additional data was 
added by comparing the original data set with the so-called MARKUS database, a firm 
database of the private provider Bureau van Dijk.32 The database contains publicly 
available information on all firms in Germany with an entry in the commercial register 
and is continuously updated. Thus, more detailed information on HCs’ core indicators 
could be obtained. 
In the course of the database comparison, it was also possible to make some restrictions 
regarding the selection of firms. Among other things, individual firms could not be 
compared with the MARKUS database. The reasons are manifold after thorough research: 
 The original data set contained several firms with the same name which only 
differed from each other by the name affix (for example GmbH or GmbH & Co. KG); 
 Firms have been taken over in the meantime and are part of a larger group; 
 Firms no longer exist or are in insolvency proceedings; 
 Firms have changed (parts of) their names. 
In total, data on 1,980 firms could be generated, i.e. the number of firms considered 
decreased from 2,097 to 1,980. 
Correction of the data set and definition of the sample 
Based on the supplementary firm information, the number of firms was then narrowed 
down further. The restrictions have been made by descriptive analyses of individual 
variables. The following main factors caused a reduction of firms to the final number of 
1,691 HCs: 
 Large firms (most of them well-known) and all DAX firms have been excluded from 
the population. The figures used to differentiate HCs were taken into 
consideration, which do not exceed thresholds regarding turnover and number of 
employees (Simon 2012; Rammer & Spielkamp 2015: 6). 
                                                        




 In addition and based on the economic sectors, firms that are not targeted as 
innovation-relevant firms according to the criteria of the Community Innovation 
Survey (CIS) or the Mannheimer Innovation Panel (MIP) have been also deleted. 
This excludes non-innovative sectors such as agriculture and forestry, real estate, 
public administration and consumer and cultural services (Rammer et al. 2016). 
It should be pointed out that there is no claim to completeness with the database created 
and that there may well be other successful and innovative firms in Germany that meet 
the HC criteria but are not included. It is also possible that the MARKUS data used does 
not fully represent the sometimes complex corporate structures, i. e. firms may exceed 
the thresholds for determining HCs according to Simon (2012). Furthermore, the 
database has not been continuously updated and current developments, such as possible 
sudden changes in turnover and employees, purchases and sales of firms (or certain parts 
of them), possible insolvencies, etc. are not taken into account. 
Descriptive analysis of firms and comparison with literature 
In order to describe and qualify the own database for further use, the obtained firm data 
have been evaluated with means of descriptive statistics. The results have been compared 
with relevant studies on HCs and firm innovation activities in Germany in general. Overall, 
this step was taken to increase the validity of the own research. With regard to the number 
of employees, a relatively dominant size category with 100-500 employees is shown, 
whereby it should be noted that the MARKUS database may not cover all information from 
different locations or subsidiaries. A similar distribution also applies to the turnover 
figures of the firms, the average value being approximately 169 million euros. An analysis 
according to the classification into economic sectors based on sector codes (WZ 2008), 
which is also used in the MIP assessment, shows that the majority of HCs are classified in 
the research intensive industries sector (52%). The sector ‘other industries’ includes 30% 
of HCs (see figure 10). 
The distribution according to economic sectors as well as the results regarding the 
number of employees and turnover figures reflect the results of existing studies, 
according to which HCs (or WML) in Germany are predominantly medium-sized firms 
Figure 10: Number of employees and distribution of HCs according to economic sectors, n=1,691. 
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distributed among industrial sectors (Simon 2012: 85 ff.; Rammer and Spielkamp 2015: 
14). 
Analysis by spatial location 
59% of the firms located outside of agglomerations belong to research-intensive industry 
and 31% to other industries (see figure 11). Compared to HCs located inside 
agglomerations, this group includes nine percentage points less research-intensive firms 
(50%). A major difference is to be found in the field of knowledge-intensive services: 
While about 2% of the HCs located outside of agglomerations are active in this field, the 
figure for the comparison group is just under 9%. A comparison of the number of 
employees between the two groups shows that the HCs located outside of agglomerations 
have a slightly higher number of employees on average. However, the largest firms are 
the ones located inside agglomerations (see table 4). With regard to turnover, the 
opposite picture emerges: firms located inside agglomerations have higher turnover on 
average. Concerning these two ratios, however, no significant differences in location can 
be identified. 
Table 4: Comparison of numbers of employees and turnover according to location, n=1,691. 
  Outside of agglomerations Inside agglomerations 
Employees    
Mean 574.57 525.16 
 
Median 342.00 248.00 
Turnover (in thousands €)   
 Mean 142,063.74 176,491.73 
 Median 75,500.00 53,200.00 
 
Assessments of internationality  
First of all, the global organisation of the firms is examined. In about 74% of HCs the 
parent firm is located in Germany. 17.5% of the firms are integrated into a group with a 
foreign parent firm, the mothers are located in the USA (4%), Switzerland (2.3%), Great 
Britain (2%), followed by Luxembourg, Austria and Japan with approximately 1% each. 
In total, the group mothers are distributed among 35 countries of origin (see table 5). 
 
Figure 11: Comparison of HCs according to economic sectors and locations, n=1691. 
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For the 1,691 firms 10,030 subsidiaries are listed, 43% of which are located in Germany. 
Countries with the most subsidiaries of HCs are the USA, Great Britain, France and China. 
Table 5: Distribution of domestic and foreign parent firms, n=1,691. 
  Number In % 
Germany 1,250 73.9 
Foreign country 296 17.5 
Not specified 145 8.5 
Total 1,691 100 
 
HCs’ import and export data are listed in the MARKUS database partly by regions and 
partly by countries. Also, information is only available for some of the firms. Sorted by 
countries, the most important partners for imports are located in China, the USA, Italy, 
Switzerland and Austria. The most important partners for exports are located in the USA, 
China, France, Switzerland and Austria. Information on the export rate is available for 
1,230 firms, averaging 58% (see table 6 and table 7). 
Table 6: Regions (n=123) and countries (n=308) of important import partners. 
Region Number  Country Number 
Europe 75  China 75 
Worldwide 26  USA 57 
Asia 22  Italy 55 
   Switzerland 55 
   Austria 31 
 
Table 7: Regions (n=490) and countries (n=485) of important export partners. 
Region Number  Country Number 
Worldwide 205  USA 184 
Europe 184  China 99 
Asia 70  France 77 
North America 31  Switzerland 64 
   Austria 61 
 
Due to the data situation, only limited conclusive statements can be made about the 
international orientation of the firms considered. In particular, however, the typically 
high export ratio of 58% indicates the strong international integration of the firms (cf. 
Simon 2012; Langenscheidt & Venohr 2015). 
Comparison of the initial results with the literature 
For further validation of the own database, the results are compared with studies using 
MIP or CIS data. The MIP is the annual innovation survey of the German economy, which 
is conducted since 1993 and at the same time represents the German contribution to the 
Europe-wide CIS (Aschhoff et al. 2014). The CIS is carried out within the EU and in a 
similar way in many other countries or regions of the world (Hong et al. 2012) to obtain 
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information on the innovation behaviour of firms in various sectors. Methodologically, the 
survey follows the guidelines for the collection and interpretation of innovation data 
published in the so-called Oslo Manual (OECD and Eurostat 2005). Data of the MIP and 
more broadly the CIS is used across disciplines for analyses of firm innovation activities. 
For the research, the comparison with results of such studies serves to provide initial 
indications of the innovation potential of the identified firms in the database. 
An approximation via the innovator rate shows that firms in knowledge-intensive 
industries and other industrial firms as well as knowledge-intensive service firms are the 
main innovators. Due to the relatively high share of HCs in the industrial sectors, it can be 
deduced that an above-average number of innovators compared to the overall German 
economy is likely (see figures 12 and 13). 
Furthermore, the analysis for the MIP 2013 shows that size and economic sector influence 
the cooperation behaviour of firms with regard to innovation activities (Aschhoff et al. 
2014). Especially firms of knowledge intensive industries and services tend to cooperate. 
With increasing firm size the chance of innovation cooperation increases (see figure 14). 
With an average of above 500 employees, the likelihood that HCs cooperate to innovate is 
thus comparatively high. 
 
Figure 13:  Share of innovators according to economic sectors from 1992-2013   
(Source: adapted from Rammer et al. 2016: 2).  
 
Figure 12: Distribution of HCs and CIS innovators according to economic sectors.  




These first, preliminary findings indicate that the HCs listed in the database match with 
the characteristics formulated in the literature. In essence, these firms are likely to be 
internationally operating, medium-sized firms with a high willingness to innovate and 
cooperate. Within this dissertation, the concept of HCs is understood and used as a 
heuristic to gain access to the empirical phenomenon of similarly innovative firms which 
exist inside as well as outside of agglomerations. It is not of particular interest to gain in-
depth knowledge about the (potential) market leadership or other – potentially special 
characteristics of these firms (for in-depth information on these issues see Simon 2012). 
Rather, it is assumed that these firms are comparatively highly innovative and thus 
particularly suited to explore innovation activities and the underlying knowledge 
dynamics within such firms and with other actors across different socio-spatial contexts. 
3.3.2. Quantitative survey  
As part of the mixed method design applied, the quantitative survey serves to acquire in-
depth knowledge about firm characteristics, innovation activities, the significance of 
external sources for the creation of knowledge and the socio-spatial contexts in which the 
firms operate. By querying specific key figures relating to firm characteristics such as size, 
sales markets and number and location of the establishments, the database on HCs is to 
be expanded, thus providing a more concise characterisation of the HCs in terms of their 
innovation activities and associated processes of knowledge creation. The key objective 
of the survey is to compile first insights regarding the relevance of the socio-spatial 
contexts in which the firms are embedded. Besides, differences between HCs located 
inside and outside of agglomerations are analysed in relation to firm characteristics and 
innovation-related behaviour.  
Figure 14:  Firms in Germany with innovation cooperation 2010-2012   
(Source: adapted from Aschhoff et al. 2014:72). 
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A further objective of the survey is to determine a firm typology based on firm 
characteristics, knowledge intensity and also specific innovation activities – all aspects 
which have been identified as important context dependencies of open innovation (see 
chapter 2.1.3). Given that firms, with a view to their innovation activities, pursue different 
options and strategies for creating knowledge and integrating into relevant knowledge 
dynamics, the typology provides the basis for selecting the HCs that are to be surveyed by 
interview in the second step of the mixed method design. The rational of selection is 
explained in chapter 3.3.3. 
Content of the survey 
The CIS data that is collected every two years and surveys carried out in line with that 
provide a basis in many studies for analysing the innovation activities of firms from a 
spatial perspective (e.g. Laursen & Salter 2006; Frenz & Ietto-Gillies 2009; Hong et al. 
2012; Knoben & Oerlemans 2012; Grillitsch & Nilsson 2015). The content of the own 
questionnaire was linked to the content of the CIS where possible (see appendix A), as the 
structure and content of the CIS is a proven design, and also to ensure the comparability 
of the own research.  
The questionnaire was divided into four thematic blocks:  
 General firm characteristics 
 Market environment 
 Innovation output and activities 
 External information sources and collaboration partners 
The first two blocks in the questionnaire were used to determine the structural 
characteristics of the firms. This included, for example, questions about the number of 
employees and overall sales, the share of employees with a university degree and the 
distribution of sales according to geographical markets. In the section relating to 
innovation activities, the creation of product and process innovations particularly in 
relation to the integration of external actors or additional establishments of the firm was 
illustrated. To obtain information about the significance of information sources and 
collaboration partners for innovation activities, the questionnaire specified a set of 
stakeholder groups (e.g. suppliers and customers, universities), similar to the CIS 
questionnaire, and their importance was queried on a 4-point Likert scale (1=high, 
2=medium, 3=low, 4=not used/no collaboration). Data about the location of collaboration 
partners was also collected (regional, national, Europe, other countries). Other factors in 
this block related to specific information on collaboration practices with the firms’ most 
important business partner and the assessment of certain aspects regarding the location 
of the firms’ headquarters. 
Conducting the survey 
In addition to the application of many parts of the proven design of the CIS, a two-step 
pre-test was carried out prior to the start of the survey. First, the design and content of 
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the questionnaire were tested in-house by colleagues. In addition, randomly chosen 100 
firms were invited to take part in the survey for test purposes. Based on the feedback 
received, the letter of invitation and the questionnaire itself were adapted. Among other 
things, open response options regarding employee and sales figures were replaced by 
predetermined response categories. 
The survey was carried out in six waves between August 2017 and January 2018. 
Regarding the sampling, the population (i.e. all firms of the database) were invited to take 
part in the survey. During data collection, establishing contact with the firms was 
gradually adjusted based on the experiences acquired. In the beginning, the email address 
(usually info@[firm name].xyz) stored in the MARKUS database was chosen as the 
addressee and a request was made in the email to forward the message to firm 
management or the person responsible for innovation activities. In the invitation, the 
firms were given the option of printing off, completing and returning the questionnaire 
via post or of completing it online.  
The firms that had not replied within two weeks were contacted individually by phone 
and once again asked to complete the survey or were reminded of the invitation. This 
method proved to be somewhat unsuccessful. Feedback provided by telephone showed 
that emails were frequently not forwarded as requested, or there was a refusal to 
complete the questionnaire before it was even sent to the respective persons.33  
For this reason, the approach for inviting participation was changed and the managing 
director of each firm was now invited in a personally addressed covering letter by post to 
participate in the survey. The covering letter contained a link to the online survey; in 
addition, the letter included the questionnaire and a stamped addressed envelope for 
returning the completed questionnaire. As the method of contacting each firm after two 
weeks by phone/ email was retained, the survey was conducted in this way in a total of 
six waves up to January 2018.34 To ensure a comparison of firms by location, the firms 
outside of agglomerations which had not completed the questionnaire were written to 
once again, and if possible, a different person on the board of management was 
addressed.35   
Following this, the responses were collected and the data from the individual waves were 
merged. As a result, responses from 129 of the 1,691 firms that were invited to participate 
in the survey could be used. The response rate is with 7.6% quite low, which is 
                                                        
33 One reason given recurrently for non-participation was that there was simply no time to participate due 
to the flood of queries to the firms and therefore the firms principally do not take part in any surveys. 
The general trend of an increase in the number of surveys has continued for years and is increasingly 
given as the reason for declining participation rates on the part of firms (Baruch & Holtom 2008). 
34 As the workload to contact each firm by phone/ email was quite high, it was decided to carry out the 
survey throughout six subsequent waves. 
35 This approach affected the ratio of the number of responses from firms located inside and outside of 
agglomerations, resulting in the receipt of a disproportionately greater number of responses from firms 
located outside of agglomerations. Given that within the population the number of firms located inside 
agglomerations is clearly in the majority (about 80%), this approach resulted in the attainment of a 
sufficiently high number of responses for both groups, thus enabling a comparison of the two groups 
(see Table 8). 
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nonetheless standard, especially in the case of corporate surveys (Baruch & Holtom 2008; 
Huggins & Johnston 2009). Even in the case of the institutionalised CIS survey that takes 
place every two years in Germany, a response rate of only 20-25% is reached (Aschhoff et 
al. 2014). Table 8 provides an overview of the responses, broken down according to 
location.36 
Table 8: Overview of survey responses according to location. 
 Population in % Number of responses in % 
Inside agglomerations 1,353 80.1 90 69.8 
Outside of agglomerations 338 19.9 39 30.2 
Total 1,691 100 129 100 
 
Analysis of the survey data 
First, the responses were checked for a non-response bias (Fowler 2014: 42 ff.). 
Distribution comparisons of the MARKUS data between the surveyed firms and the 
population showed no significant difference in the number of employees, the economic 
sector and the age of the firms. In addition, non-respondents were asked about their 
innovation activities during the reminder telephone call. The vast majority of the non-
respondents are also firms that carry out innovation activities, meaning that a bias is not 
assumed for this factor either.  
In order to describe the sample and to acquire an overview of the essential characteristics 
of the firms, the data collected during the survey were initially analysed by means of 
descriptive statistics. For the comparison of firms by location, different non-parametric 
statistical tests were applied, depending on the scale of the respective data. In the case of 
metric data such as the age of the firms, the Mann-Whitney-U rank-sum test was applied. 
For categorical data such as innovation activities at foreign locations (yes/no) or ordinal 
data such as the analysis of information sources on a four-point Likert scale 
(high/medium/low/not used), Pearson’s chi-squared test was used. To explore eventual 
correlations between variables (e.g. the size of a firm and the number of innovation 
projects), Spearman’s correlation coefficient was used (Hair et al. 2014).  
The significance level p <0.05 (*), p <0.01 (**) and p <0.001 (***) is used to evaluate the 
results. 
In the last step and as a basis for the selection of firms for the subsequent interviews, a 
typology of innovators was created based on a cluster analysis. Cluster analysis is an 
exploratory statistical method in order to identify structures within the data. As the 
application of this method can be described as the creative process of the researcher and 
theoretically informed choices made during the process directly affect the results (Hair et 
al. 2014: 418 ff.), I decided to present the method and concrete steps chosen during its 
application together with the results (see chapter 0).  
                                                        
36 Some firms only answered the first two blocks of the survey, while others did not answer singular 
questions. Due to these issues of item nonresponse, for most parts of the analyses only 119 responses 
have been taken into account. Here, 80 firms located inside and 39 firms located outside of 
agglomerations are considered.  
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3.3.3. Semi-structured interviews  
The aims of the qualitative interviews with firm representatives are twofold. First, the 
interviews shed light on concrete practices and strategies for knowledge creation and 
innovation. As such aspects are often overlooked in quantitative analyses, this 
exploratory, intensive part of the research design enables the in-depth analysis of 
innovation activities and their contexts as well as a more profound comparison of firms 
by location. Second, the interviews open up the possibility to ask further questions and 
about meanings connected to the insights gained by the quantitative survey. Thereby, the 
qualitative analysis enables a focus on complex connections (Schoenberger 1991) and 
complements the quantitative approach.  
Compared to other survey methods, the semi-structured interviews with firm 
representatives offer unique insights into contextual factors of firm action and related 
strategies. Interviews with firm representatives (‘corporate interviews’, Schoenberger 
1991), however, also pose challenges and problems. Next to difficulties to provide for a 
common language, interpretations, etc. regarding the issue at hand during the interview 
situation, Schoenberger (1991) sees a central problem in the locus of control. She notes 
that control could be particularly difficult in interviews with business managers as they 
are used to exert authority over others. Thereby, the risk arises that the interviewee 
imposes his or her own agenda on the interview. Interruptions or clarifications during the 
interviews could lead to frustrations with the possible implications that the willingness 
to think thoroughly about the problem or to provide for accurate answers declines. 
To mitigate such issues and to ensure that key questions were answered during individual 
and also across interviews, the semi-structured interview technique was chosen (Flick 
2007). The central element of this technique is an interview guide, which pre-structures 
the interview along the central themes and associated open questions. A stylised version 
of the interview guide is provided in appendix B. The guide was developed according to 
the theoretical discussions and the results of the analyses of the quantitative survey. It 
contains five major thematic blocks with opening questions and sub-questions each. The 
sequence of the thematic blocks follows the logic to start out with a broad introduction of 
the firms and associated innovation strategies and to converge towards concrete 
practices of knowledge creation and geographical implications during the course of the 
interviews. Thus, the interviews covered intended procedures (i.e. expressed by 
strategies) at first and then focussed on specific product development activities and 
processes that occur within and beyond the boundaries of the firms (Strambach & 
Klement 2012; Tanner 2018). The five thematic blocks are: 
 Introduction of the firm and the role of innovation; 
 Strategies concerning innovation activities (i.e. the internal and external 
dimension of knowledge creation); 
 Implementation of innovation activities (i.e. internal practices of knowledge 
creation, forms of collaboration with external actors, etc.); 
 Exemplification of practices via single innovation projects; 
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 Evaluation of the own location at the headquarters. 
The empirical analysis draws on 15 in-depth qualitative interviews with innovative HCs 
located inside (seven interviews) and outside of agglomerations (eight interviews).37 The 
guiding principles of the selection of firms for the interviews are based on the quantitative 
results and especially the identified innovator types of the cluster analysis. They are as 
follows:  
 To exclude possible outliers, i.e. the very big and small firms (based on firms size 
measured by the number of employees), as both types might show very specific 
innovation patterns compared to the population (see chapter 2.1.3); 
 To identify firms which actively pursue innovation activities; 
 To identify firms which not solely pursue innovation activities in-house, but also 
engage with external actors in order to create knowledge for their innovation 
activities. As own results and the literature on HCs shows, some of the firms 
produce rather traditional products (e.g. music instruments) in very small market 
niches and pursue only minor modifications over time, e.g. via process and 
marketing innovations (Simon 2012: 158 ff.; see also chapter 4.2.2 and chapter 
4.2.3). Such firms are to be excluded from further analyses, as it is not expected to 
gain in-depth insights into relevant practices and strategies in terms of knowledge 
creation and innovation, especially from a geographical perspective. 
In total, 31 firms have been invited for an interview, resulting in a success rate of 48%.38 
All interviews have been conducted between October 2018 and April 2019 and lasted 68 
minutes on average, with a minimum of 41 and a maximum of 100 minutes (see table 9 
for an overview). As part of the invitation, all interviewees received their survey 
responses together with a short evaluation report of the results of the survey. In 
preparation for the interview, they also received an agreement on data protection with 
which they were informed about data handling and could specify the level of 
confidentiality. Also, extensive desk research has been conducted in preparation of each 
interview. Complementary information on the firms has been collected from sources such 
                                                        
37 All interviewed firms are part of the HCs database. However, four firms which have been selected for the 
interviews did not answer the survey and thus have not been integrated into the quantitative analyses 
(FA1, FA2, FA12 and FA15). Contact to these firms arose within the project “Hidden Champions – 
Stabilisierungs- und Entwicklungsfaktoren von Kleinstädten in peripheren Lagen” funded by the BBSR 
in which I was part of the project team. Project results can be found in Vonnahme et al. (2018) and in 
Lang et al. (2019).   
In some of these four cases, interviewees took the survey after the interviews. In other cases, information 
on central elements of the survey was provided directly during the interviews. Characteristics and 
innovation activities of all four firms match with the criteria for the selection of interview partners 
applied, so that comparability of data is provided for.   
One exception is the size of firm 1 with approximately 3,000 employees and 33 establishments 
worldwide. Apart from its size, the analysis of the interview revealed no decisive differences in terms of 
practices and strategies towards knowledge creation and innovation. It was therefore treated just like 
the other firms. 
38 The last part of the survey was about contact details of respondents. Having these contact details of 
responsible and interested persons of the firms at hand facilitated direct communication with potential 
interviewees and eased the process of agreeing on appointments.  
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newspaper articles and online media reports, (firm-) websites and business portals. This 
part of the empirical proceeding has been important as it helped to understand central, 
yet often quite complex firm-related issues such as the firm history, its organisational and 
spatial structure, or main products. Knowledge about these aspects supported the initial 
stage of the interviews and helped to focus on the desired content according to the 
interview guide. Also, information gained through the desk research supported the 
analysis of the interviews. 
All interviews were conducted face-to-face at the headquarters of the firms, most often 
with the owners or directors, and in some cases with their deputies or with heads of 
departments (e.g. R&D or product management). Where possible, open questions have 
been posed and suggestive questions avoided during the interviews (Flick 2007: 222f.). 
The guide has been handled flexibly. However, it helped to structure the sequence of each 
interview and to cover all thematic blocks in time.  
In multiple occasions, the mixed method design of the study helped to avoid typical 
problems connected to qualitative interviews (Flick 2007; Kuckartz 2014). For example, 
the responses of the quantitative survey supported the interviewees to structure and 
underline their arguments during the interview. Also, this material together with the 
evaluation report helped interviews to understand the intention and prepare for the 
content of the interviews. This has certainly raised the accuracy of answers in some of the 
interviews. From the researcher’s perspective, the quantitative data of the survey as well 
as the information gained from the desk research helped during all steps of the empirical 
proceeding (e.g. the preparation of interviews; the interviews itself; transcription, 
analyses and interpretation of interview material) to avoid misunderstandings.  
However, the interviews with firm representatives also suffered from some shortcomings 
which could have been only partly solved. First and foremost, only one interview per firm 
has been possible and the time frames for the interviews were rather short (i.e. 68 
minutes on average). The complex phenomenon of firm innovation and connected 
activities has thus been described only from one perspective within the organisations in 
a limited time frame. However, as innovation has a top priority in all firms to secure the 
competitive advantage, all interview partners had a sound knowledge of the topic and 
stated that they were involved in the management of innovation activities almost on a 
daily basis.39 Another problem connects to multiple innovation projects and external 
relations for knowledge creation at the same time. This issue was balanced by asking 
interviewees to focus on the most important projects during the last three years and 
related collaboration practices with externals. 
Despite these issues, with the interviews it was possible to gain rich context information 
which could have not been gained by using other methods or using the quantitative survey 
only. The interviewees emphasised in several occasions (e.g. when elaborating on 
                                                        
39  Also, the main aim of this research is the identification of common patterns among firms according to 
location. Thus, the focus is not on the individual firms, but on the distinction between the two innovator 
types: seven small- to medium-sized high-tech innovator located inside agglomerations and eight 
medium-sized focused innovator located outside of agglomerations (see chapter 4.4.2). 
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problems with collaborators or about negative aspects of their regional contexts) that 
they were transmitting highly sensitive information which they would have not provided 
without the trust created by the direct face-to-face conversation.  
Table 9: Information on interviews with firm representatives. 
Firm 
Function of interview partner Location of firm 
inside/ outside o. a. 
Date Duration  
(in minutes) 
1 Director outside 29.10.18 54 
2 Owner (2. Generation) outside 29.10.18 79 
3 Head of R&D inside 12.11.18 85 
4 Director inside 21.11.18 70 
5 Owner (2. Generation) inside 29.11.18 53 
6 Assistant to the board of directors  inside 29.11.18 69 
7 Head of Sales and Distribution inside 30.11.18 41 
8 Director outside 04.12.18 100 
9 Owner inside 04.12.18 52 
10 Owner inside 05.12.18 51 
11 Owner (2. Generation)  outside 25.01.19 61 
12 Head of product management; 
Head of marketing and communication 
outside 21.02.19 73 
13 Head of R&D  outside 22.02.19 95 
14 Owner (2. Generation) outside 08.03.19 60 
15 Director outside 25.04.19 74 
 
With the permission of interviewees, all interviews were recorded and fully transcribed. 
The rules for a content-oriented transcription were followed (Kuckartz et al. 2008: 27). 
Accordingly, the original wording was transcribed, but word doublings or discontinued 
sentences, for example, were ignored. Analysis and interpretation of the interview-based 
text material followed the principles of qualitative content analysis (QCA). While different 
versions of QCA exist (e.g. Hsieh & Shannon 2005; Mayring 2014; Schreier 2014; Gläser & 
Laudel 2019), the systemic and rather deductive nature of this analytical approach is 
frequently emphasised compared to more open and primarily inductive approaches of 
social science text analysis, such as grounded theory. The category system constitutes the 
central instrument of QCA. Categories, which cover the central analytical themes as well 
as initial codes are usually built on pre-existing knowledge (i.e. theories and concepts 
guiding the research). Despite this focus on deductive coding and category application, in 
QCA categories and codes can also be developed inductively from the text material. 
Accordingly, QCA allows for flexibility in using inductive or deductive approaches or a 
combination of both in data analysis (Cho & Lee 2014).  
In this research, data analysis was initially based on pre-conceived codes and categories 
derived from the literature review, the theoretical framework and its key concepts as well 
as the results of the quantitative survey and the interview guide. During the process of 
coding, new ‘empirical’ codes have been drawn from the empirical material inductively. 
Such codes were changed, eliminated and supplemented with new codes during the 
process of coding. In line with critical realism, in a second round of coding codes were 
reorganised or merged in a continuous shift between the abstract and the concrete. 
Thereby, a theory-led re-description of the empirical observed was targeted (Yeung 
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2003). Gläser and Laudel (2019) refer to such an approach as an extractive QCA. Overall, 
this approach facilitated a systematic, yet open investigation and comparison of the 
interview material, minimising the challenges of gathering knowledge with qualitative 
methods. 
A further reflection of the research design, its application and limitations follows in the 
final part of this dissertation in chapter 7.3.  
 
 
4. Patterns and socio-spatial contexts of firm innovation – 
Quantitative results 
This chapter introduces the empirical part of this dissertation and focusses on the 
quantitative approach as part of the mixed method design applied. Therefore, the results 
of the analyses of the database created and the survey among the HCs are presented. The 
main intention of the analyses is to identify general patterns of firm characteristics, 
innovation activities and associated aspects comparing between firms located inside and 
outside of agglomerations. In doing so, this empirical part is closely linked to the 
discussion of context dependencies of open innovation (see chapter 2.1.3), differences of 
firm innovation between urban and peripheral environments (see chapter 2.2.2) as well 
as modes of innovation (see chapter 2.2.1). 
In chapter 4.1, I first present and discuss the spatial distribution of HCs in Germany 
according to the database created (see chapter 3.3.1). In the following sub-chapters, I 
depict the results and interpretation of the data gained by the quantitative survey. 
Chapter 4.2 informs about general descriptive results to characterise the surveyed firms 
and their innovation activities. This is followed by a comparison of firms by location in 
chapter 4.3. Informed by the theoretical discussions of different modes of innovation, I 
explain and discuss a typology of innovators based on the results of the cluster analysis in 
chapter 4.4. Finally, chapter 4.5 presents interim conclusions and arising questions based 
on the results of the quantitative analyses. 
4.1. The spatial distribution of Hidden Champions in Germany40 
In this chapter, the spatial distribution of HCs in Germany is presented.41 Therefore, the 
municipality code of the headquarters’ location of each firm has been matched with types 
of towns and municipalities and their location according to official classifications in 
Germany (BBSR 2012). The analysis reveals that more than one third of the firms (635 
out of 1,691 firms) is located in small cities/ rural municipalities and about 20% are 
located in towns and municipalities outside of agglomerations (337 out of 1,691 firms; 
spatial location peripheral and very peripheral as defined in chapter 3.2.3, see table 10).  
This distribution is roughly in line with the distribution of the population as well as the 
employees across the different types of towns and municipalities and their locations (see 
table 11). Apart from large cities which usually function as the cores of agglomerations, 
the distribution shows that HCs can be frequently found in small- und medium-sized cities 
                                                        
40  Contents of this chapter are also adressed in Graffenberger et al. (2019), amongst others. 
41 For this analysis, only the headquarters’ location of each HC is considered. Many HCs have multiple 
establishments at several locations around the globe. From the firms surveyed, 85% have more than one 
location and many of the firms have establishments abroad (see chapter 4.2.1). Such MNEs can be viewed 
as networked organisations (Mudambi et al. 2014). For many firms, and HCs in particular, however, the 
headquarters is the central, biggest and most important node in such a networked organisation. 
Amongst others, central functions such as management and R&D are often allocated at the headquarters 
of MNEs (Simon 2012; Mattes 2016). 
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as well rural municipalities, too, also outside of agglomerations. Thus, and on the contrary 
to common assumptions about the superior role of cities for economic activity, a clear 
preference of these firms for agglomerations cannot be observed in the sample. 
Table 10: The headquarters’ location of Hidden Champions in Germany. 
















Very central Central Peripheral Very peripheral Total 
Large City 403 45 0 0 448 
Medium-sized city 280 247 79 2 608 
Small city 117 227 163 11 518 
Rural municipality 4 31 75 7 117 
Total 804 550 317 20 1,691 
 
Table 11: Spatial distribution of Hidden Champions in relation to population and employee 
distribution in Germany. 




























HCs 23.8% 2.7% - - 26.5% 
Population 28.0% 3.4% - - 31.4% 





HCs 16.6% 14.6% 4.7% 0.1% 36.0% 
Population 13.1% 10.1% 5.1% 0.3% 28.6% 
Employees 12.5% 11.5% 6.2% 0.3% 30.5% 
Small town (5,000- 
<20,000 
inhabitants) 
HCs 6.9% 13.4% 9.7% 0.6% 30.6% 
Population 5.7% 11.9% 10.0% 1.9% 29.5% 





HCs 0.2% 1.8% 4.4% 0.4% 6.9% 
Population 0.3% 2.7% 5.5% 2.0% 10.5% 
Employees 0.2% 1.4% 3.2% 1.1% 5.9% 
Total HCs 47.5% 32.5% 18.7% 1.3% 100% 
Population 47.1% 28.2% 20.7% 4.0% 100% 
Employees 52.2% 26.8% 18.0% 3.0% 100% 
Source: own calculations based on data provided by Federal Statistical Office and the Statistical Offices of the Länder 
(www.regionalstatistik.de) for the year 2015 and BBSR (2012). 
The spatial distribution of HCs across Germany, however, highlights a number of distinct 
patterns (see figure 15). Apart from major concentrations in and around metropoles such 
Munich, Hamburg, Cologne and Berlin, many HCs can be observed in the federal states of 
North-Rhine-Westphalia, Baden-Württemberg, and Bavaria. 
  





Figure 15: The spatial distribution of Hidden Champions in Germany. 
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Further concentrations of HCs can be observed in more peripheral regions such as the 
black forest in the southwest, in Franken, a region in Northern Bavaria and Hohenlohe, a 
region in the northeast of Baden-Württemberg. 
This descriptive analysis of the location of HCs serves as a hint towards the quite even 
distribution of innovative firms located inside and outside of agglomerations in Germany. 
For these firms, advantages arising through agglomeration effects and co-location are 
apparently less important to secure their competitive advantage and their ability to 
innovate. It can be assumed that they follow alternative strategies to innovate, e.g. 
through strong internal capabilities or via engagements in trans-local knowledge 
dynamics. 
4.2. Firm characteristics and innovation patterns42 
4.2.1. Organisational and spatial aspects of firm structures 
The firms surveyed are almost exclusively research-intensive industrial firms that 
operate in economic sectors such as mechanical engineering. The high age of some of the 
firms is striking (see table 12). About half of them (46%) were founded before 1945, 
whereas only a small proportion of firms (13%) were founded after 1989. The firms differ 
greatly in terms of the number of employees: 38% of the firms with fewer than 250 
employees are comparatively small. In contrast, every fourth firm has 1,000 employees or 
more.  
Almost half of the firms surveyed are incorporated in a multi-national group of firms and 
in 95% of the cases the groups are headquartered in Germany. While 85% of the firms 
have more than one establishment and the average number of establishments worldwide 
is around 11, the figures are significantly lower for establishments with innovation 
activities: more than a third of firms (35%) concentrates innovation activities at one 
establishment (i.e. at the headquarters). 69% of the firms carry out their innovation 
activities at up to three establishments and only one in four of the firms includes more 
than three locations in its innovation activities. These results underline the importance of 
the headquarters for HCs (Simon 2012). On the other hand, the network character of 
innovation activities of MNE which organise knowledge transfer between multiple 
establishments is often emphasised in the literature (Mudambi et al. 2014). This is only 
partly confirmed with these results, as many of the HCs seem to concentrate innovation 
activities at one establishment. Thus, results indicate that in organisational terms, 
innovation of MNE might be much more concentrated than often assumed (Mattes 2016). 
Overall and compared with the German economy as a whole (Rammer 2018), the 
surveyed firms have an above-average export orientation and market position. In the 
period from 2014 to 2016, an average of 62.9% of the products and services were sold on 
international markets. 
                                                        
42  Contents of this chapter are also adressed in Vonnahme & Lang (2019). 
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Table 12: Major firm characteristics of Hidden Champions in Germany, n=129. 
Firm characteristics 
Share of firms in % 
Size of firms (Number of employees)43   
 Small (1-249) 37.9 
 Medium (250-999) 37.1 
 Large (1,000 and more) 25.0 
Share of employees with a university degree (in Germany)  
 Less than 10% 18.3 
 10% to <20% 29.6 
 20% to <=30% 30.4 
 More than 30% 21.7 
Year of foundation  
 Before 1919 32.5 
 1919 to 1945 14.0 
 1946 to 1989 40.3 
 After 1989 13.2 
Location of headquarters of group  
 Not part of a group 37.1 
 Own location is the headquarters of the group  46.0 
 At another location – in Germany 11.3 
 At another location – outside Germany 5.6 
Number of establishments worldwide  
 1 14.4 
 2-5 30.9 
 6-10 21.7 
 More than 10 33.0 
Share of strongest product group of total sales  
 Less than 33% 25.7 
 33% to <=66% 41.6 
 More than 66% 32.7 
Market share of strongest product group  
 Less than 33% 30.1 
 33% to <=66% 49.5 
 More than 66% 20.4 
Geographical markets  Average share of total sales in % 
 Regional 4.3 
 National 32.9 
 Europe 30.4 
 Other countries 32.5 
Only 4.3% of sales were made at the regional scale. Many of the HCs focus on one product 
or product group only and dominate the market in the respective segment. On average, 
the firms have a market share of 40% with their main product. These figures again 
highlight the particular characteristics of HCs and are in line with previous research on 
such firms (e.g. Simon 2012). 
4.2.2. Innovation activities 
The majority of the firms surveyed introduced noticeably improved products/ services 
(93%) and/ or new or noticeably improved processes (72%) in the years 2014 to 2016. 
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At 98%, the innovator rate is significantly above the average of the German economy 
(37%) and is above the average for comparatively highly innovative industries such as 
the chemical or pharmaceutical industries (75%), mechanical engineering (67%) or the 
electrical industry (64%) (Rammer et al. 2016). 
Both product and process innovations were most often developed by the firms themselves 
in-house. However, over half of the firms state that they (also) worked on product and 
process innovations in cooperation with third parties (see figure 16). On average, the 
firms worked on 45 innovation projects between 2014 and 2016, with a very wide range 
of 0 to 1,500 innovation projects pursued. The link to the size of the firm is clear: small 
firms (up to 249 employees) carried out about 8 innovation projects on average, while the 
large firms (from 1,000 employees) pursued an average of almost 100 projects.  
 
Figure 17 shows an overview of the innovation investments and activities carried out to 
foster the development of goods or services and processes. The great majority of firms 
(82%) carries out in-house R&D. Almost two thirds of the firms pursue training 
programmes in connection with innovation. On the one hand, these figures underline the 
importance of the firm-internal dimension of knowledge creation and innovation as much 
effort is made to maintain and expand the internal knowledge base (Shearmur & Doloreux 
2016). On the other hand, such innovation investments and activities support the 
development of dynamic capabilities and absorptive capacities of firms to profit from 
open innovation (Dosi et al. 2008; Teece 2010). This connection is underlined as 52% of 
firms invest in external R&D and 23 % acquire existing knowledge for innovation (i.e. the 
purchase or licensing of patents and non-patented inventions, know-how and other types 
of knowledge from other firms or organisations).  
Figure 16: Product and process innovations, n=119.  
As multiple answers were possible, the categories are not mutually exclusive. 
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As already indicated, innovation activities are concentrated spatially: more than one third 
of the firms (38%) bundle their innovation activities at one location and only 30% include 
more than three locations in their innovation activities. 64% of the firms with innovation 
activities at several locations also include foreign locations.  
4.2.3. Information sources and collaboration 
By far the most important information source for innovation projects are sources within 
the own firm (group). 66% of the firms attach great importance to sources within their 
own firms in Germany and 26% to sources within their own firm in other countries. This 
is followed by customers from the private sector (33%) which underlines the strong 
customer orientation of HCs (Simon 2012). Other actors such as competitors, universities 
and suppliers are given much less importance (see figure 18).  
Further important sources of information are primarily trade fairs, conferences and 
exhibitions, new employees with specific knowledge and the firm’s own market and trend 
research (see figure 19). Here, the important role of temporary proximity and the mobility 
of employees for knowledge creation and innovation becomes evident (Torre 2008; 
Bathelt & Gibson 2015). 
In total, 70% of firms actively participate in joint research and/ or innovation activities 
with other firms or organisations. In addition to firms in their own group, customers, 
universities and suppliers are among the most important cooperation partners (see figure 
20). 
 
Figure 17: Innovation investments and activities 2014-2016, n=119. 
As multiple answers were possible, the categories are not mutually exclusive. 




Figure 18: Importance of information sources for innovation projects, n=119. 
Figure 19: Importance of further sources of information, n=119. 
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With regard to the spatial distribution of the collaboration partners, the strong 
international orientation of the firms is evident. 44% of the collaborations take place with 
partners outside Germany. The most important partners at international level are firms 
of the same group, customers from the private sector and suppliers. Collaboration with 
universities, consultancy firms and competitors take place predominantly in Germany. 
With only about 7% of the collaborations mentioned, the regional scale only plays a minor 
role with regard to cooperation. Interestingly, this is the case for both, firms located inside 
and outside of agglomerations.  
These findings on information sources and collaboration partners and especially their 
location stand in contrast to arguments which privilege co-location for knowledge 
creation and innovation. Next to the great importance of internal capabilities, options of 
knowledge creation and transfer over distance as well as temporary proximity seem to be 
much more vital for firms than often stressed in the literature related to TIMs (see chapter 
2.2.1).  
4.3. Comparison of the firms by location44 
In economic geography, numerous aspects of the differences between firms located in 
urban agglomerations and those which are not, are discussed, particularly with regard to 
their ability to generate innovations (e.g. Rodriguez-Pose & Crescenzi 2008; Puga 2010; 
Eder 2019a). Such aspects concern both the socio-spatial contexts firms are embedded in 
(e.g. agglomeration economies and knowledge spillovers of urban areas and 
                                                        
44  Contents of this chapter are also adressed in Vonnahme & Lang (2019). 
Figure 20: Assessment of the importance of cooperation partners for innovation activities, n=119. 
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organisational thinness of peripheral areas) and the characteristics and strategies of the 
firms themselves (see chapter 2.2.2). Firms located in dense urban areas are expected to 
be more prone to radical innovations and to be more knowledge intensive. Based on their 
location, it is assumed that firms largely make use of formal and informal networks, e.g. 
by forming strategic local alliances or based on chance encounters and serendipitous 
interaction (Fitjar & Rodríguez‐Pose 2019). Firms located outside of agglomerations, in 
turn, are said to more often build on internal competences. Compared to their urban 
counterparts, interaction with externals is supposed to be more selective, based on 
purpose-built search strategies and formal collaborations (see chapter 2.2.3). In general, 
firm characteristics and strategies underlying such patterns not only affect the ability to 
advance innovations internally (e.g. by means of internal R&D) but also to acquire 
external knowledge for innovations (e.g. by way of collaboration) (see chapter 2.1.3).  
The comparison of HCs by location, however, shows only minor differences in terms of 
individual firm characteristics such as the size and age of the firms (see table 13 and table 
14). There is only one significant difference in relation to knowledge intensity (calculated 
in terms of the number of graduates employed and expressed as a percentage). Firms 
located inside agglomerations employ significantly more graduates (26%) compared to 
firms located outside of agglomerations (16%). One explanation for this could be that 
firms have better access to universities and highly qualified personnel if located inside 
agglomerations (Puga 2010). The high knowledge intensity within firms is also reflected 
in the development of product innovations. In this respect, 45% of firms located inside 
agglomerations state that they only develop innovations in-house, while this figure for 
firms located outside of agglomerations is 35%.  
On the one hand, this leads to the conclusion that firms located inside agglomerations 
have greater internal capacities (including increased knowledge intensity) to drive 
innovation internally, while firms located outside of agglomerations tend to pursue 
product innovations more intensively with third parties. On the other hand, firms located 
inside agglomerations could benefit more from knowledge spillovers (Breschi & Lissoni 
2001) and therefore incorporate external knowledge without formal collaboration with 
third parties. In this context, the minor importance of regional partners for innovation 
activities is particularly surprising in the context of firms located inside agglomerations, 
as this aspect is highlighted for agglomerations in particular (Gertler 2003; Bathelt et al. 
2004). Overall, only every fifth firm referred to regional collaboration. On the other hand, 
the level of international collaboration is high for both groups. Especially for highly 
specialised, globally operating HCs, it can be assumed that collaboration is rather the 
result of targeted partnerships that are not necessarily formed at the regional scale (Fitjar 
& Rodríguez-Pose 2017). 
An interesting observation arises in the assessment of the regional contexts at the 
headquarters of the firms. Regardless of the location it is assessed as predominantly 
positive – even with regard to the attractiveness of regions outside of agglomerations 
which is often viewed as problematic in public discourses. Although factors such as the 
accessibility of the location, international networking and its attractiveness are rated 
significantly more negative by firms located outside of agglomerations, other aspects such 
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as profiting from tradition and the active participation in processes of urban and regional 
development are rated slightly more positive (see table 15). In general, results suggest 
that the spatial dimension plays only a subordinate role in the assessment of the firms’ 
location, and firms with supposedly peripheral locations also rate it predominantly 
positively. These results support critical positions towards the overemphasis of the local 
and regional level in the context of firm innovation (Huber 2012; Fitjar & Rodríguez-Pose 
2017). 





Inside a. (Ø) Outside o. a. (Ø) 
Number of employees  
1 (very small, <50) to  
6 (very large, >5,000) 
2.93 2.91 2.97 n.s. 
Share of employees with a university 
degree (in %) 
23.25 26.38 16.34 <0,01** 
Year of foundation 1931 1932 1928 n.s. 
Number of establishments  10.16 10.68 9.12 n.s. 
Number of establishments with 
innovation activities 
3.66 3.69 3.61 n.s. 
Share of strongest product group of 
total sales (in %) 
53.93 51.76 58.63 n.s. 
Market share of strongest product 
group (in %) 
39.80 40.39 38.60 n.s. 
Share of international sales (in %) 60.12 60.63 59.08 n.s. 
Share of innovation of total sales  
(in %) 
21.6 21.1 22.6 n.s. 
Number of innovation projects 44.78 54.06** 25.12 n.s. 
* Significance level p, Mann-Whitney-U-test 
** Annotation: Outliers strongly affect means in a way that seemingly large differences between groups could be expected 
here. As the test reveals, this is not the case, most probably due to outliers in the sample. 





Inside a. (%) Outside o. a. (%) 
Product innovations 94.87 93.83 94.87 n.s 
 … only internal 41.96 45.33 35.14 n.s. 
Process innovations  73.73 70.89 79.49 n.s. 
 … only internal 38.64 38.60 38.71 n.s. 
Other innovation activities 98.32 97.50 100.0 n.s. 
Innovation activities at establishments 
abroad 
47.46 48.10 46.15 n.s. 
Cooperation for innovation  69.75 68.75 71.79 n.s. 
 … regional 21.69 21.82 21.43 n.s. 
 … national 85.5 81.8 92.9 n.s. 
 … EU 51.8 54.6 46.4 n.s. 
 … other countries 39.8 45.5 28.6 n.s. 
* Significance level p, Chi-square-test 
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Table 15: Assessment of own location at the headquarters, n=119. 
Characteristics of the location 
(1 strongly agree to  




Inside a. (Ø) Outside o. a. (Ø) 
The accessibility is good 1.61 1.41 2.03 <0.001*** 
We have difficulties to fill job 
vacancies 
2.02 2.09 1.87 n.s. 
We are well connected to relevant 
initiatives and networks 
1.81 1.80 1.79 n.s. 
We rarely profit from informal 
contacts within the region 
2.52 2.47 2.62 n.s. 
International networking is difficult 3.04 3.13 2.87 n.s. 
We are not sufficiently supported by 
local politics 
2.70 2.62 2.87 n.s. 
The attractiveness of the 
environment is high 
1.99 1.89 2.21 <0.01** 
We profit from the tradition at the 
location 
2.16 2.29 1.87 <0.05* 
We actively support processes of 
local- and regional development. 
2.52 2.63 2.34 n.s. 
* Significance level p, Mann-Whitney-U-test 
Comparison with the results of the database analysis 
The basic assumptions regarding the HCs which have been formulated in chapters 1.2 and 
3.3.1 based on the existing literature and the analysis of the MARKUS data can be 
confirmed for those firms that participated in the survey. Analysed HCs are mostly 
medium-sized, internationally operating and innovative firms. Typically for HCs, the firms 
surveyed show a strong export orientation and are very dominant in their respective 
markets. The special position of HCs becomes particularly clear when compared to the 
overall economy in Germany (Rammer et al. 2016). In particular, the above-average size 
and the predominant affiliation of the firms to research-intensive industries indicate the 
general tendency of these firms to pursue R&D and the greater propensity towards 
innovation. The international orientation of the firms as suggested by the MARKUS data 
(see chapter 3.3.1) is confirmed by the descriptive survey results. Many of the HCs are 
integrated in groups of firms which have a large number of establishments worldwide. 
The international presence of the firms is confirmed by the high export rate. Almost two 
thirds of the turnover is generated abroad, about 30 % in countries outside the EU. 
4.4. Types of innovative firms45 
Despite the fact that the HCs are almost exclusively all globally active, innovative firms, 
the analyses of the survey data points towards considerable differences regarding specific 
firm characteristics such as firm size and the proportion of employees with a university 
degree (see also table 16). Existing studies demonstrate the diverse set of context 
dependencies which affect firm innovation activities (see chapter 2.1). For example, the 
size of a firm alone determines the extent to which it can operate its own R&D department 
                                                        
45  Contents of this chapter are also adressed in Vonnahme & Lang (2019). 
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or whether it has the personnel and organisational structures to successfully develop and 
maintain collaboration networks. Other factors discussed relate, amongst others, to the 
economic sector (Hirsch-Kreinsen 2015), the internal organisation (Cohen & Levinthal 
1990) and the network of the firms with partners (Chesbrough 2003; Dahlander & Gann 
2010). Many of these aspects have informed approaches in economic geography to 
differentiate firms, e.g. in terms of modes of innovation (Jensen et al. 2007) or according 
to their knowledge bases (Asheim et al. 2011) as discussed in chapter 2.2.1.  
Within the scope of this study it is therefore assumed that there are different types of 
innovative firms based on their structural characteristics and strategic orientations. A 
differentiation of firms according to such aspects can provide in-depth insights into 
relevant factors of distinct knowledge dynamics underlying innovation activities. It is 
conceivable, for example, that some firms drive product developments largely internally 
at one location (Shearmur & Doloreux 2016), while others make greater use of the 
possibilities of trans-local knowledge dynamics, through international collaboration, for 
instance (e.g. Fitjar & Rodríguez-Pose 2011). In this research such different types of firms 
are identified via a cluster analysis. Thereby, firms that show a recurring pattern in 
relation to their structural characteristics and their innovation activities are grouped 
together on the basis of selected criteria. In addition to the analysis by location, a more 
differentiated view of innovation activities and the underlying knowledge dynamics is 
thus aimed at. Also, the selection of firms for the qualitative interviews is based on the 
types identified (see chapter 3.3.2). 
Table 16: Descriptive statistics to assess the dispersion of selected firm characteristics. 
Firm characteristics 
Mean Median Minimum Maximum 
Number of employees  
1 (very small, <50) to 6 (very large, >5,000) 
2.93 3 1 6 
Number of establishments  0.16 6 1 69 
Share of employees with a university degree (in %) 23.25 20 1 90 
Share of strongest product group of total sales (in %) 53.93 50 5 100 
Share of international sales (in %) 62.82 65 10 100 
Share of innovation of total sales (in %) 23.04 15 0 100 
Number of innovation projects 44.78 10 0 1,500 
4.4.1. Approach, implementation and results of the cluster analysis 
A cluster analysis is a structure-discovering grouping method that focuses on the bundling 
of objects (Backhaus et al. 2016). The aim of the cluster analysis applied in this research 
is to group firms which are similar in terms of their structural characteristics and 
innovation activities into clusters that are as homogeneous as possible and are as different 
as possible to the other clusters of the sample. The aim is to achieve a hierarchical cluster 
analysis that begins with each object in a separate cluster. In each subsequent step, the 
two clusters that are most similar are combined into a new aggregate cluster. This process 
is repeated until all objects are finally combined in a single cluster (Hair et al. 2014: 416). 
During this process, it is the researcher’s task to identify the optimal number of clusters. 
Ward’s method is to be applied to this end, which is considered to be very reliable (e.g 
Bortz & Schuster 2010; Backhaus et al. 2016). A detailed explanation of the approach and 
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its implementation is provided separately for the individual steps of the cluster analysis 
in the following paragraphs. 
Selection of clustering variables  
To characterise the objects being clustered, clustering variables should be selected with 
regard to theoretical and conceptual as well as practical considerations (Hair et al. 2014: 
427f.). In the chapters 2.1.3 and 2.2.1, a variety of influences on the innovation activities 
of firms has been identified, which were taken into consideration when selecting the 
clustering variables (see table 17). 
For the cluster analysis, only (quasi) metric variables were considered that provide 
information on the structural characteristics and innovation activities of the firms. Other 
information, such as about information sources used and about connections to 
collaboration partners can be included as ‘external’ variables following the cluster 
analysis. Such variables may help to validate the cluster solution found and to characterise 
clusters more precisely (Bortz & Schuster 2010: 469). 
Table 17: Information on selected clustering variables. 
Attributes 
Variable Measurement scale 
Size Number of employees Ordinal, 1 to 6  
Establishments  Number of establishments Numeric (1-69) 
Knowledge intensity Share of employees with a university degree Numeric, in % 
Diversification Share of strongest product group of total sales Numeric, in % 
Internationality  Share of international sales Numeric, in % 
Innovation output Share of new products/services in sales Numeric, in % 
Innovation activities Number of innovation projects  Numeric (0-1,500) 
 
Checking the variables for correlation allows for the assessment of the extent to which the 
variables being considered are suitable for the cluster analysis. If the variables correlate 
too strongly, the dimension they represent may be over-evaluated. This has been the case 
for the variables size and number of establishments that correlate quite positively with a 
value of 0.573, i.e. the larger the firm, the more establishments it has (see table 18). To 
ensure that the dimension of firm size is not too strongly included in the determination of 
the clusters, the variable number of locations has been excluded from the cluster analysis. 
The remaining correlation values are below 0.5, which is why no other variables have 
been excluded from the cluster analysis. 
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Size 1  
     
Knowledge 
intensity 
-0.07* 1      
Diversification -0.23 0.04 1 
    
Inter-
nationality 
0.15 0.20 0.06 1 
   
Innovation 
output 








0.57 0.16 -0.58 0.14 -0.12 0.21 1 
* according to Cohen (1988) r = 0.10 is considered as low, r = 0.30 as moderate, and r = 0.50 as high correlation. 
Handling missing values and issues of standardisation 
Only complete cases are considered in the cluster analysis procedure. For this reason, the 
literature describes various possibilities for dealing with missing values (Acock 2005). 
The most common procedures are the case-by-case exclusion of incomplete cases and the 
replacement of individual missing values by mean values. Given that both approaches 
entail the risk of distortion (Padgett et al. 2014), a multivariate procedure for imputing 
missing values has been used. For the six variables considered, there are 84 complete 
cases within the total 119 cases of the sample (see table 19).  
Table 19: Frequency of missing values of clustering variables. 
Number of missing values per case Frequency In % 
0 84 70.6 
1 23 19.3 
2 7 5.9 
3 4 3.4 
4 1 0.8 
 
For the remaining cases, missing values were first analysed multivariately and then 
replaced. The Missing completely at random (MCAR) test has been used to check whether 
the missing values occur randomly or follow a pattern. Only if the missing values are 
occurring randomly the data is not biased. In the present case, no bias has been detected 
and therefore the missing values have been replaced. Thus, all 119 cases have been used 
for the cluster analysis. 
Since the selected variables partly show large differences in their value ranges, the values 
of the individual variables have been standardised by means of z-transformation in the 
last step of data preparation. Since a Euclidean metric is used in the calculation of the 
cluster analysis, different value ranges of the variables might lead to distorted distances. 
In such a case, the standardisation of the variables is recommended (Bortz and Schuster 
2010: 456).  
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Conducting the cluster analysis 
When conducting the analysis, both the number of clusters formed and the cluster 
procedure applied have been varied. The different implementations repeatedly pointed 
to similar patterns, so that the procedure and the results of the final, stable cluster 
solution with five homogeneous clusters is described in the following paragraphs.  
Identifying outliers – The single-linkage method 
Prior to the actual cluster analysis, the sample was first examined for outliers using the 
single-linkage method (or ‘nearest neighbour’). This method allows to identify objects 
which are not suitable for grouping within the cluster analysis due to their properties 
(Backhaus et al. 2016: 494). In the course of the analysis one firm was identified and 
excluded from the analysis. 
Clustering using Ward’s method 
A distinction is made between hierarchical and divisive cluster methods, whereby the 
Ward’s method used is one of the hierarchical-agglomerative methods. It is considered to 
be very reliable and is frequently used in practice (Bortz & Schuster 2010; Backhaus et al. 
2016). Hierarchical-agglomerative cluster methods start with each object in a separate 
cluster – in this case 118 clusters – and combine objects step by step until they are finally 
combined into one cluster. With the Ward’s method, those objects are combined that least 
increase a given heterogeneity measure whereby clusters that are as homogeneous as 
possible are determined in the process. In order to determine the optimal number of 
clusters, i.e. into how many clusters the HCs can be meaningfully grouped, the elbow 
criterion has been used (see figure 21).  
Here, the development of the heterogeneity measure is plotted against the number of 
clusters formed (Backhaus et al. 2016: 494f.). As at the transition from the five to the four-
cluster solution a first large heterogeneity leap occurs, the cluster solution with five 
homogeneous groups is assumed to be the optimal number of clusters for the sample. 
 
Figure 21: Elbow criterion for determining the number of clusters. 
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Delimitation of clusters and characterisation of the individual groups – Variance tests  
The F-value has been used as a criterion to assess the homogeneity of the clusters formed 
by relating the variances of the variables of a cluster to the variance of the variables in the 
overall sample. If the value is <1, the variance in the cluster formed is smaller than in the 
sample. Three of the five clusters are completely homogeneous (i.e. all F-values for the six 
variables included are <1), for one cluster one F-value is >1 and for another cluster there 
are two F-values >1 (see table 20). Since a total of 6 variables have been included in the 
cluster analysis, the homogeneity of the clusters formed can be judged to be relatively 
large (Backhaus et al. 2016: 507). 












Size 0.77 0.41 0.48 0.32 0.39 
Knowledge intensity 0.34 0.30 0.98 0.25 0.24 
Diversification 0.92 0.46 0.99 0.99 0.34 
Internationality 0.46 0.69 0.84 0.47 0.08 
Innovation output 0.26 1.39 0.82 0.16 0.26 
Innovation projects 2.03 1.25 0.82 0.14 0.01 
 
For the initial characterisation and interpretation of the identified clusters, the t-values of 
the variables included have been considered. Here, the mean values of the variables of a 
cluster are related to the mean values and the standard deviations of the sample 
(Backhaus et al. 2016: 508). Significant positive or negative values indicate differences 
between individual clusters compared with the sample and they thereby highlight specific 
characteristics of each cluster (see figure 22). If the sign is positive, the corresponding 
characteristic is overrepresented in the cluster, whereas if it is negative, it is 
underrepresented. In the following chapter, these results and further analyses are used 
to present a typology of innovators. 
 
Figure 22: Visualization of t-values of identified clusters. 
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4.4.2. Types of innovators and their locations  
Using Ward’s method of clustering, five homogeneous clusters have been identified that 
can be convincingly interpreted in terms of content. In the following, the five types of firms 
are first described on the basis of the cluster-forming characteristics. Subsequently, 
further variables are included to characterise the identified types of innovators in more 
detail, whereby the inclusion of external variables also serves to validate the cluster 
formation. It is also of interest whether the identified types differ according to firm 
location. 














Size 4.39 2.50 2.32 2.39 2.15 2.93 
Knowledge intensity 17.42 22.40 54.84 16.16 14.09 23.36 
Diversification 39.08 57.06 51.54 60.72 74.37 54.20 
Internationality 71.16 76.09 68.97 40.85 81.35 63.10 
Innovation output 16.20 55.75 29.04 14.62 16.35 23.15 
Innovation projects 65.00 39.84 29.56 13.22 7.23 33.28 
 
The visualisation of the t-values in conjunction with the mean values of the six 
characteristics of the cluster analysis (see table 21) serve to describe the five types of 
innovators identified: 
Type 1 (n=33) – Large complex innovator: Firms of this type are by far the largest, with an 
average of 1,000-1,999 employees. The pronounced diversification of the product 
portfolio is also striking. The share of sales of the strongest product group is 
comparatively low for this type at 39%, so that these firms can be considered as multi-
product firms. This is also reflected in the relatively low innovation output, i.e. on average 
only 16.2% of sales are accounted for by newly introduced or noticeably improved 
products. Nonetheless, in absolute numbers these firms carry out the most innovation 
projects. 
Type 2 (n=16) – Medium-sized focused innovator: The medium-sized firms of this type are 
relatively knowledge intensive with a 22.4% proportion of employees with a university 
degree. Compared with type 1, they are more focused on a main product and a large part 
of their turnover is accounted for by innovations. The innovative strength of these firms 
is also reflected in the comparatively high number of innovation projects they carry out.  
Type 3 (n=19) – Small- to medium-sized high-tech innovator: This firm type is relatively 
small, with between 50 and 249 employees on average. A clear difference to the other 
types is the very high knowledge intensity: almost 55% of employees have a university 
degree. Since the values for innovation output and the number of innovation projects are 
also high, a high level of innovative strength can be assumed for this type. 
Type 4 (n=37) – Medium-sized, mature and less export-oriented firms: In terms of size, this 
firm type is comparable with types 2 and 3. However, the values for knowledge intensity, 
innovation output and innovation projects are in some cases significantly lower, and it is 
therefore assumed that these firms are less innovative. With regard to internationality, 
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this firm type differs greatly to all others: at just under 41%, sales abroad are 
comparatively low.  
Type 5 (=13) – Small, less innovative global-niche-market supplier: This firm type differs 
from the other types in several ways. Firms of this type are the smallest and the 
knowledge intensity is the lowest at 16%. The firms are strongly focused on one product 
and generate the majority of their turnover abroad. Innovation activities take place to a 
lesser extent. Overall, the characteristics point to firms which are highly competitive in a 
small market niche. However, it seems less likely that they maintain their market position 
on the basis of innovations.  
Table 22: Further characteristics of the identified types of innovators. 
 
Total Type 1 Type 2 Type 3 Type 4 Type 5 
Age in years % % % % % % 
 
<30 10.6 0.0 20.0 27.8 11.1 0.0 
30-80 42.5 41.9 46.7 50.0 33.3 53.9 
>80 46.9 58.1 33.3 22.2 55.6 46.2 
 
mean mean mean mean mean mean 
88.1 109.9 67.6 51.7 97.3 88.1 
Part of Business group % % % % % % 
 
National 17.0 15.2 6.3 15.8 24.3 15.4 
International 46.6 63.6 50.0 36.8 35.1 46.2 
Not part of group 36.4 21.2 43.8 47.4 40.5 28.5 
Share of geographical markets mean mean mean mean mean mean 
 
Regional 4.1 2.5 2.0 4.3 6.9 2.0 
National 31.4 25.2 18.8 23.7 51.1 16.6 
EU 28.7 31.2 26.9 28.7 24.7 35.5 
Other countries 31.4 35.4 45.0 36.9 14.6 45.8 
Product innovations % % % % % % 
 
Total 94.1 97.0 100 89.5 91.9 92.3 
… only internal 42.6 43.8 50.0 41.2 32.4 58.3 
Process innovations % % % % % % 
 
Total 74.4 90.6 75.0 68.4 67.6 61.5 
… only internal 38.6 30.0 25.0 53.9 44.0 50.0 
No. of firm establishments mean mean mean mean mean mean 
 
Total 10.2 16.7 8.2 10.4 6.7 4.5 
Abroad 8.1 14.1 6.5 7.4 5.0 3.6 
With innovation activities 3.7 5.6 2.3 3.4 3.3 1.5 
 % % % % % % 
Innovation activities at 
establishments abroad 
47.9 71.9 50.0 47.4 35.1 23.1 
Cooperation for innovation % % % % % % 
 Yes. there were cooperation 69.5 66.7 81.3 79.0 70.3 46.2 
 
 mean mean mean mean mean mean 
No. of cooperation partners at 
different spatial scales 
4.5 6.8 6.0 3.7 2.9 2.3 
Adjusted no.* 1.6 1.5 2.6 1.8 1.2 1.1 
* Since the number of innovation cooperation correlates quite strongly with the size of the firms (r = 0.38), the 
number of cooperation is set in relation to firm size for better interpretability. 
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The consideration of additional variables to characterise firm types contributes to the 
further validation of the cluster solution. In this way, some of the identified characteristics 
of the individual firm types are confirmed and supplemented (see table 22). 
In terms of age, the types 2 and 3 identified as most innovative are considerably younger 
than the other firm types. Firms of type 1, which are on average among the largest, are 
also the oldest on average. This firm type is also most frequently part of an international 
group of firms, whereas in contrast, the smallest and the youngest firms (type 3) are most 
often not part of a group. The national orientation of type 4 is striking; here firms are most 
often integrated in a national group or no group at all. This is also reflected in the sales 
markets of the firms. Type 4 is the only firm type to generate more than half of its turnover 
in Germany. In this respect, types 3 and 5 in particular have a much more international 
orientation. While the international orientation is also reflected in the innovation 
activities of types 1, 2 and 3, this is not the case for type 5. Overall, on average only 
1.5 locations are included in innovation activities and only one out of four firms of this 
type includes foreign locations in their innovation activities. Particularly due to the size 
of the firms, the comparatively stronger integration of several locations in innovation 
activities of types 2 and 3 is surprising. This is also reflected in the data on innovation 
collaboration with external partners. With these two types, about 80% of firms are 
involved in innovation collaborations, while this figure is less than half in the case of firms 
of type 5. This also applies to the diversity of different partners at different spatial scales. 
In relation to size, innovator types 2 and 3 have the most pronounced networks with 
external partners.  
Overall, the results indicate clear differences in the strategic orientation towards 
innovation activities between the firm types. While types 4 and 5 in particular pursue 
innovation activities less intensively, rather in-house and concentrated at a few locations, 
types 1-3 are considerably more open to external influences. They make greater use of in-
house international networks of own establishments and are also more intensively 
involved in collaboration with different partners at various spatial scales.   
The spatial locations of the headquarters of the total number of 118 firms considered in 
the cluster analysis are distributed as follows: 79 (67%) of the firms are located inside 
and 39 (33%) are located outside of agglomerations.  
Figure 23 shows both the absolute and the relative distribution of firm types by location. 
While types 1 (n=33) and 4 (n=37) dominate in both absolute and relative terms due to 
the group size, the relative distributions of types 2 and 3 are particularly interesting: 
while about 21% of the firms located outside of agglomerations correspond to type 2, the 
proportion of firms located inside agglomerations is only about 10%. A different pattern 
emerges when looking at type 3. Only about 5% of the firms outside of agglomerations 
correspond to this type, while the figure is at 22% for firms located inside agglomerations. 
In connection to the characteristics of the firm types described above, this pattern 
indicates that smaller, relatively young and very knowledge intensive firms (type 3) seem 
to be more likely located inside agglomerations, whereas medium-sized, established and 
likewise innovative firms of type 2 are often located outside of agglomerations, too. The 
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less innovative and networked firms of type 5 are equally common inside and outside of 
agglomerations.46 
 
4.5. Interim results and arising questions47  
Contrary to common assumptions about peripheral regions as being disadvantaged sites 
for innovation, highly innovative and globally active HCs in Germany are frequently 
located in such areas. In fact, the analysis of firm locations revealed that these firms are 
quite evenly distributed across locations inside and outside of agglomerations. 
The results of the quantitative survey demonstrate that the majority of firms investigated 
are medium-sized, internationally operating firms with a high willingness to innovate. 
Typical for HCs, the firms show a strong export orientation and are very dominant in their 
respective markets. The majority of the firms are integrated in corporate groups that have 
a – sometimes large – number of establishments worldwide. About two thirds of the 
turnover is generated abroad, and thereof about 30% in countries outside of the EU. The 
global orientation of the firms, however, is only reflected to a limited extent in their 
innovation activities. Although most firms are indeed highly innovative, no clear trends 
can be derived with regard to the importance of firm-internal links between 
(international) establishments and the firms’ integration in trans-local knowledge 
dynamics, e.g. via collaboration. While some firms clearly tend to drive innovation 
activities internally and at one location only, other firms seem to place great importance 
on external sources of knowledge and collaboration with external partners.  
These results allow drawing interim conclusions on the research questions guiding this 
research (see chapter 1.1). The questions of how and where firms acquire relevant 
knowledge for their innovation activities and about the relevance of open innovation must 
be preceded by the fact that firms are depended to varying extents on external knowledge 
and are accordingly (less) intensively involved in trans-local knowledge dynamics. The 
                                                        
46 Due to the few observations in the individual categories, only trends can be derived in the analysis of the 
spatial distribution of types of innovators. Whether these differences are generally valid patterns, if they 
change over time, etc. cannot be answered conclusively in this research. These issues remain open 
questions for future research (see chapter 7.3). 
47  Contents of this chapter are also adressed in Vonnahme & Lang (2019). 
 
Figure 23: Types of innovators by location - absolute and relative. 
Patterns and socio-spatial contexts of firm innovation – Quantitative results 
111 
analysis revealed that internal sources of knowledge are of great importance which can 
also include international establishments of the firms. Furthermore, customers and new 
employees as well as the participation in trade fairs and conferences have been also 
identified as important sources of new knowledge. In addition to customers, the most 
important collaboration partners for innovation projects are universities and research 
institutions.  
Based on these reflections, search strategies can be classified as diverse both in terms of 
the use of information sources and the choice of collaboration partners as well as in terms 
the socio-spatial contexts in which relationships occur. Here, in-depth discussions with 
firm representatives during the second empirical step can provide clearer indications on 
trends and mechanisms. The same applies to the question regarding the institutional 
arrangements which are primarily used to gain knowledge. On the one hand, the 
integration of the firms in (multi-) national groups of firms, some of them with a strong 
network of international establishments and representations should be mentioned. On 
the other hand, customer relations, the involvement of external partners in innovation 
projects and the participation in trade fairs and conferences seem to be important.  
With regard to the comparison by location, central firm characteristics and potentials to 
innovate do not differ significantly between the HCs located inside and outside of 
agglomerations. Also, no particular relevance of regional scale for collaboration has been 
identified, which is surprising, especially against the background of the debates about 
TIMs and the beneficial role ascribed to urban environments for collaboration (Moulaert 
& Sekia 2003; Crevoisier & Jeannerat 2009). Thus, many assumptions discussed in the 
literature about the importance of the regional scale for interactive knowledge creation 
do not apply or apply only to a limited extent to the firms under investigation. This study 
therefore provides further evidence that the focus on the spatial contexts of firms, which 
is inherent in many approaches, often falls short in explaining variances in innovation 
capacities of firms or regions. Too little attention is paid to firms and their strategies and 
processes as well as the extent to which these aspects affect innovation activities (Fitjar 
& Rodríguez-Pose 2017). 
In this respect, a more differentiated view has been achieved through the results of the 
cluster analysis. Depending on six structural characteristics of the firms (size, knowledge 
intensity, diversification, internationality, innovation output and innovation projects), 
five dominant innovator types have been identified that differ not only with regard to 
these characteristics, but also in terms of the strategic orientation of innovation activities 
and the firms’ integration in trans-local knowledge dynamics. Types 1 (Large complex 
innovator) and 5 (Small, less innovative global-niche-market supplier) can be seen as the 
extremes based on their characteristics. Type 1 describes large, multinational firms with 
a wide range of products and a number of establishments worldwide. Both internally and 
externally, these firms are involved in multi-scalar and multi-actor knowledge dynamics 
and use these for their innovation activities. On the other hand, firms of type 5 tend to be 
small and strongly focussed on one product only with which they are dominant in their 
market niche. New developments tend to be driven internally and at one location only.  
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As discussed above, the types 2 (Medium-sized focused innovator) and 3 (Small- to 
medium sized high-tech innovator) represent two interesting groups of firms which also 
meet the guiding principles for the selection of firms for the in-depth, qualitative 
interviews with firm representatives of the second empirical step as described in chapter 
3.3.2. First of all, firms of both types are neither very large nor small compared to other 
types.48 Thus, potential biases towards distinct innovation patterns of either very small or 
large firms can be mitigated. Also, firms of types 2 and 3 are amongst the most innovative 
in the sample. On the hand, it can be expected that both types have a comparatively strong 
internal knowledge base and sufficient internal capacities to innovate. On the other hand, 
they are strongly integrated into trans-local knowledge dynamics. Thus, it can be expected 
to gain in-depth insights into relevant practices and strategies of knowledge creation and 
innovation. While firms of type 3 are almost exclusively located inside agglomerations, 
firms of type 2 frequently also occur at locations outside of agglomerations. This aspect 
represents another interesting dimension in light of the interviews and associated 
research questions. 
The analyses of the HCs database and the quantitative survey have led to interesting 
insights and important first results. Yet, they also point towards open questions relevant 
for the analysis of the qualitative interviews. While the data analysis has underlined the 
international orientation of firms (e.g. many firms have a high export rate and 
establishments abroad,), it has gotten less clear in how far this is also the case in terms of 
knowledge creation processes and innovation. Internal capacities, especially at the 
headquarters, seem to be of vital importance for innovation activities. But in how far are 
internal links with foreign subsidiaries relevant for innovation and how is the knowledge 
exchange between establishments organised? Regarding the identification and use of 
external knowledge sources similar questions arise. While results demonstrate that the 
majority of firms makes use of a variety of options, e.g. by collaborating with partners or 
participating in trade fairs, questions about the relevance of the knowledge gained from 
such activities as well as the integration of such knowledge into internal processes call for 
clarification. Some of the findings also stand in contrast to the literature on regional 
innovation. The great majority of surveyed firms is not or only to a limited extent 
cooperating with firms at the regional scale. Finding answers to these open issues and 
questions as well as gaining insights into concrete practices and strategies underlying 
detected innovation patterns is at the core of the analysis of qualitative interviews 
presented in the following chapter.  
 
                                                        
48 With a mean value of 4.39 for the variable size, firms of type 1 are among the largest in the sample. Firms 
of type 5 (mean value: 2.15) are among the smallest on average (see Table 21).  
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5. Strategies and practices towards knowledge creation and 
innovation – Qualitative results 
In this chapter, the results of the second part of the empirical approach – the analysis of 
the interviews conducted with firm representatives – are presented. The main objective 
is to develop a better understanding of key mechanisms leading to and supporting the 
emergence and maintenance of knowledge creation processes and innovation activities 
of firms. To identify such mechanisms, a relational perspective to overcome dualistic 
conceptions of knowledge creation and innovation in space has been adopted (see chapter 
2.3). This perspective acknowledges that options of knowledge creation and innovation 
are not pre-defined by the regional contexts firms are embedded in. In this way, the 
perspective offers reflections on concrete practices and strategies towards knowledge 
creation and innovation which are influenced by firm-internal capacities, firms’ external 
relationships as well as multi-faceted and multi-scalar socio-spatial contexts in which 
these relationships occur.  
Data from interviews with 15 firms provide the basis for the analysis. Firms were chosen 
based on the identified innovator types (see chapter 4.4.2 and 4.5) and the defined 
selection criteria (see chapter 3.3.3). These selection choices narrowed down the focus 
towards innovative firms which occur both, inside and outside of agglomerations. The 
interviewed firms located inside agglomerations are all based in large (e.g. Munich and 
Cologne) or medium-sized cities (e.g. Monheim am Rhein and Tübingen). On the contrary, 
the firms located outside of agglomerations are mostly based in small cities (e.g. 
Finsterwalde and Bad Berleburg), in two instances also in medium-sized cities (e.g. 
Schwandorf). Also, one firm is based in a rural municipality (see figure 24). Differences 
and diversity not only in terms of regional contexts of firms, but also regarding certain 
firm characteristics have been considered as part of the analysis (see table 23).  
To depict the full pictures of single firms at focus which would otherwise not be displayed 
in the analyses, chapter 5.1 first introduces profiles of four selected firms. These profiles 
build on information gained from the survey as well as from the interviews. Thereby, 
information about central features as well as the socio-spatial contexts of these firms is 
presented in a coherent and compact way.  
Following the presentation of firm profiles, the main findings of the interview analysis are 
presented in five sub-chapters. These chapters follow the logic to converge from a broader 
discussion of firms and their organisational structures towards strategic approaches 
connected to their innovation activities and concrete practices of knowledge creation 
from a geographical perspective (see chapter 3.3.3). Each of the five chapters follows a set 
of sub-chapters (the third level chapters) which mainly emerged from the empirical 
material. When analysing the interview material, it has been the intention to identify 
commonalities despite differing contexts of firms and to suggest explanations of observed 
differences.  
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Chapter 5.2 looks at the global integration of firms. Specifically, the historical 
developments and internationalisation processes, as well as the current status of the HCs 
on the world market, are analysed and compared. Chapter 5.3 identifies the key drivers 
of and main strategies towards innovation with a special emphasis on the role of 
geography. Chapter 5.4 draws attention towards the internal management and 
organisation of innovation activities. It highlights the different affordances and coping 
strategies to coordinate between employees, departments and establishments. Chapter 
5.5 illustrates the external dimension of innovation activities which is analysed according 
to key external knowledge sources and collaboration partners. Chapter 5.6 analyses the 
role of the firms’ location at the headquarters in general and for innovation activities in 
particular.  
Finally, chapter 5.7 summarises and discusses the main findings in light of the 
quantitative results of chapter 4.  
Table 23: Main characteristics of surveyed firms. 
Firm 
Industry/ products Year of 
foundation 
Employees  
(at the HQs) 
… with a university 
degree (in %) 
No. of 
establishments 
Small- to medium-sized high-tech innovator, location inside agglomerations 
FI3 Engineering of thermal waste 
treatment plants 
1925 250 (220) 70 6 
FI4 Educational equipment for the  
natural sciences 
1913 150 (150) 47 1 
FI5 Medical technology  1986 43 (43) 50 1 
FI6 Fixed and mobile systems for fire 
detection and firefighting 
1997 120 (n/a) 80 6 
FI7 Surveying technology 1933 n/a (300) 50 15 
FI9 Medical technology 2002 ca. 80 (75) 50 4 
FI10 Optoelectronics 1999 64 (12) 50 8 
Medium-sized focused innovator, location outside of agglomerations. 
FO1 Fastening technology 1922 3,000 (1,000) n/a 33 
FO2 Elastic products for sports, 
construction and transport 
1954 700 (500) 15 11 
FO8 Grinding machines 1909 850 (ca. 750) 30 15 
FO11 Aseptic bottlepack machines 1964 2,000 (1,600) 30 > 20 
FO12 Agricultural technology 1969 400 (330) 5 8 
FO13 Chemicals 1994* 516 (ca. 500) 5 6 
FO14 Measuring machines 1968 650 (ca. 325) 15 19 
FO15 Welding and plasma cutting 
technologies 
1921 505 (500) 25 3 
* This firm established at an existing industrial site which was already used by the chemical industry before. Thus, the respective 
infrastructures and workforce were already in place.   
Strategies and practices towards knowledge creation and innovation – Qualitative results 
115 
  
Figure 24: The spatial locations of interviewed firms. 
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5.1. Firm profiles  
The exemplary firm profiles provide information on the firms, how they developed and 
the local and regional contexts they are embedded in. Four illustrative and information 
rich cases are presented below – two of them located outside and two of them located 
inside agglomerations. Each firm profile contains a description of the firm and its 
products, its history and ways to internationalise as well as a detailed description of 
innovation-relevant activities. Also, the firm’s local connections and embeddedness in the 
regional contexts are reflected upon.  
5.1.1. Firms located outside of agglomerations 
VOLLMER  
VOLLMER WERKE Maschinenfabrik GmbH produces machines for the sharpening of 
cutting tools and saw blades. 
“No one is more meticulous when handling sharp tools. No one knows more about 
saw blades, tooth shapes or tool geometries. And no one is more thorough when it 
comes to researching new technologies which could make tool handling even more 
effective and more efficient.” 
This quote from the company’s website49 reflects the self-conception of the firm as being 
amongst the world leading experts in the technology area and respective markets. Today, 
VOLLMER has about 850 employees working at 15 establishments as well as a dense 
                                                        
49 https://www.vollmer-group.com/en-uk/company (assessed: 21.10.2020) 
Figure 25: VOLLMER in Biberach (Photo: VOLLMER WERKE Maschinenfabrik GmbH). 
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network of distributors worldwide. Except for China with a small scale production site, all 
foreign establishments serve distribution and service purposes only. Main corporate 
functions are bundled at the headquarter in Biberach an der Riss, where about 120 out of 
750 employees work in the R&D department. VOLLMER has been a family firm until 2013. 
Since then, 80% of the ownership is with the Sieglinde-Vollmer-Foundation, which 
purposes are the cultural and social promotion of the region, the support of technical and 
artistic education as well as of the engineering and management sciences. Therefore, the 
firm is closely linked to Biberach and its region. 
Table 24: Key figures of VOLLMER (according to information provided by the firm). 
Founded in (year) 1909 Number of establishments  15 
Number of employees 850 
Share of employees with  
a university degree (in %) 
30 
Turnover (in € million) 140 Export rate (in %) 85 
 
Although the medium-sized city of Biberach with its 33.26550 inhabitants and the 
surrounding area are classified as a peripheral, the region is amongst the most prosperous 
in Germany. Next to VOLLMER, a couple of other world market leading firms are located 
in the region, some of them being much bigger than VOLLMER. Thus, the firm is intense 
competition for skilled employees within the region. In order to attract skilled workers in 
application and development-oriented areas and to promote junior staff, VOLLMER 
awards prizes for young talents in relevant subjects, relies on a high internal training 
quota and offers young and skilled employees the opportunity to complete a dual course 
of study, ideally with one of the technical colleges the firm collaborates with. Also, by 
sponsoring high-profile events, the firm aims to generate regional and national media 
attention for staff recruitment. Apart from workforce-related activities, VOLLMER has 
only a few collaboration partners in the wider region. But these partners become 
especially relevant towards the end of the product development phase: if possible, 
VOLLMER chooses customers close by for the testing of prototypes, since this phase 
requires intense collaboration with frequent face-to-face meetings between firms. 
Within the overall innovation strategies of the firm, however, this aspect is only one 
amongst many. Generally, VOLLMER builds on strong internal capacities at the 
headquarters and the integration of all departments within the innovation-related 
decision making process. This process is guided by regular meetings of about 40 
employees at the management level, where new ideas as well as important milestones of 
current projects are critically discussed. Next to this formalised routine, the 
comparatively high number of establishments abroad facilitates close contact to key 
customers and relevant markets abroad. These establishments are connected through 
virtual communication, frequent travels of employees as well as (bi-) annual meetings of 
all sales and the service units in Biberach.  
Apart from regular exchange with customers, e.g. via multiple establishments and mobile 
employees, VOLLMER also has an annual event with key customers to discuss about 
                                                        
50  For the year 2019. Information retrieved from www.regionalstatistik.de (assessed: 21.10.2020) 
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current needs and future trends. Next to customers, cooperation with universities and 
research institutes all over Germany is important for knowledge creation. Cooperation in 
this area mostly rests on personal networks and relationships of the director und 
employees from the R&D department. Apart from shared research projects, 
collaborations are also used to make the firm known to students as a potential employer. 
Another facilitator of networking and trend observation is the active participation in 
major industry associations. For example, the director of VOLLMER is the chairman of the 
technology working group of the German Machine Tool Builders’ association (VDW).  
Kjellberg Finsterwalde  
The HC Kjellberg Finsterwalde is active in the metal and electrical industries. Today, the 
firm is legally divided into 9 units with different functions (e.g. production, service, etc.), 
which are all united under one roof in Finsterwalde. Apart from Finsterwalde, the firm 
has further establishments in Dresden and India. The sole shareholder of the firm is the 
Kjellberg Foundation. The firm emerged from the Kjellberg Finsterwalde Elektroden und 
Maschinen GmbH which was founded by the Swedish inventor and businessman Oscar 
Kjellberg in 1921 in Finsterwalde. Although it is looking back to a history of several 
drawbacks51, Kjellberg Finsterwalde (hereafter: Kjellberg) is among the world’s leading 
manufacturers of welding electrodes, welding technique and plasma cutting systems 
since decades.  
                                                        
51 After World War II and economic constraints during GDR times, changes of ownership during the 1990s 
have been decisive for the development of Kjellberg Finsterwalde today. The sale of the firm to a Belgian 
investor by the ‘Treuhand’ was cancelled after protests of employees of the firm, local politicians and 
labour unions. 
Figure 26: Kjellberg in Finsterwalde (Photo: Lukas Vonnahme).  
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Table 25: Key figures of Kjellberg Finsterwalde (according to information provided by the firm). 
Founded in (year) 1921 Number of establishments  3 
Number of employees 500 
Share of employees with  
a university degree (in %) 
25 
Turnover (in € million) 60 Export rate (in %) 75 
 
Kjellberg is based in Finsterwalde, a small city with 16.068 inhabitants.52 The city is 
located between Berlin and Dresden in the south of the state of Brandenburg. Since its 
foundation, Finsterwalde has been the headquarters, production and research location of 
Kjellberg. Although the metal and electric industries have a long tradition in Finsterwalde 
and the region Niederlausitz with still around 3,500 employees working in these 
industries, Kjellberg has no innovation-relevant collaboration partners nearby. 
Nonetheless, the firm is deeply rooted in its region, as more than 95% of its employees 
originally come from the region. Internal competences and innovation activities heavily 
rely on the knowledge of the skilled and stable workforce. However, years of economic 
decline and demographic shrinkage in the region makes it increasingly difficult for firms 
and even Kjellberg as one of the biggest and most visible employers in Finsterwalde to 
find young employees. That is why Kjellberg actively engages in school education, 
vocational training and academic education together with local and regional actors.  
With its main technology and products in the field of plasma cutting, Kjellberg has only 
one main competitor on the world market who is located in the US. In comparison to other 
cutting technologies (e.g. laser), plasma cutting has the advantage to be able to cut thick 
metal sheets with high precision. The comparatively small niche market is a major reason 
why Kjellberg successfully established on the world market from the end of the 1990s 
onwards. Having a ready-to-use product from GDR times but being invisible for the 
competitor gave Kjellberg the chance to slowly adapt to the affordances of the 
international markets. In the year 2000, Kjellberg used its appearance at the most 
important global trade fair of the industry to introduce its main product at the global scale. 
Since then, the firm has been growing and has around 500 employees today, from which 
the huge majority is based in Finsterwalde. 
Since on the one hand the technology is highly complex and the machines are quite 
expensive, and on the other hand, the market niche is so small, Kjellberg does not fear the 
entry of further competitors into the market. Through the competition with other cutting 
technologies (especially laser technology) and its main competitor, however, Kjellberg 
relies heavily on constant innovation activities. On average, the firm spends 10% of its 
yearly turnover on R&D53 and deploys several strategies to innovate.   
Internally, Kjellberg differentiates innovation activities between constant advancements 
of existing machines and the development of new machines/ technologies. While for the 
advancement of existing machines also the feedback from employees in production in 
Finsterwalde is important, the subsidiary in Dresden is responsible especially for the 
                                                        
52  For the year 2019. Information retrieved from www.regionalstatistik.de (assessed: 21.10.2020) 
53 The average spending on R&D for the manufacturing sector in Germany was about 4.9% in 2018 
(Rammer et al. 2020). 
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development of new technologies and machines. This subsidiary was established because 
leading heads of the technology area of the technical university Dresden (TU Dresden) 
were willed to work for Kjellberg, but not to move to Finsterwalde. While the location of 
this research subsidiary is not ideal for internal organisational processes, it has the 
advantage that ongoing, close collaboration with the university exists.  
Next to close collaboration on basic research with the university in Dresden and two other 
leading institutes in the technology area located in Hannover and Cottbus (e.g. via 
research projects, co-funding of PhD-positions), especially customers are very important 
for the firm’s innovation activities. Main customers are producers who integrate 
Kjellberg’s plasma technology as part of their bigger machines to form and cut metals. 
Most of these customers are located in Germany and frequently transmit their needs for 
product adaptions or their observations of market trends. Partnerships with key 
customers generally exist for a long time and are characterised by personal contacts and 
trusting cooperation. Prototypes of future machines, for example, are frequently tested by 
such customers, who give valuable feedback. Apart from such direct external contacts, 
Kjellberg also makes use of options of non-interactive learning. Trade fairs play a decisive 
role to monitor the latest market and technology trends. Also, the firm has a close eye on 
new products of the main competitor to learn about their latest technological progress. 
5.1.2. Firms located inside agglomerations 
Ovesco  
 
The Ovesco Endoscopy AG is a medical device company operating in the fields of flexible 
endoscopy and endoluminal surgery and based in Tübingen, a medium-sized city with 
91506.54 The firm was founded as a spin-off of the University of Tübingen in the year 2002 
but is only active as a real market player for about ten years. The proximity to the 
university hospital and local research institutes is still vital to the firm. The co-founders 
and many employees have been or still are affiliated with the university. Both co-founders 
are still actively engaged at the university (e.g. via teaching) to receive impulses from 
research and also to train future specialists according to the needs of the company. 
                                                        
54 For the year 2019. Information retrieved from www.regionalstatistik.de (assessed: 21.10.2020) 
 
Figure 27: Ovesco in Tübingen (Photo: Ovesco Endoscapy AG). 
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Altogether, the firm profits in many ways from its location, as Tübingen and its 
surrounding area (especially Tuttlingen) is one of the strongest ‘MedTech’ clusters 
worldwide.55  
Table 26: Key figures of Ovesco (according to information provided by the firm). 
Founded in (year) 2002 Number of establishments  4 
Number of employees 75 
Share of employees with  
a university degree (in %) 
50 
Turnover (in € million) 5-10 Export rate (in %) 57 
 
Ovesco has been acting globally from the very start of the business. One the one hand, this 
is due to the market of medical devices which requires internationality. One the other 
hand, it is also due to the broad personal networks of the co-founders. Initial contacts to 
surgeons enabled the use of the devices in praxis. Scientific papers and presentation at 
conferences about the results of the use of Ovesco products helped the firm to achieve 
international recognition. While Germany is still the most important market, increasingly 
stricter regulations regarding the approval of new medical devices complicate the 
business of the firm. Apart from the presence in Germany, Ovesco also has subsidiaries in 
the most important markets: the US, Switzerland and France. Local presence in markets 
is important since users (i.e. surgeons) need training and a certificate for the use of the 
products. Otherwise, distributors in other countries are trained and certified, for example 
at the premises of the firm in Tübingen. 
Innovation is considered essential to establish and remain in the market of medical 
devices. Due to the high share of well-educated employees with different disciplinary 
backgrounds, Ovesco can build on a strong internal knowledge base and develops many 
of the products in-house. This is possible as the firm aims to cover all parts of the value 
chain in-house. Only in so doing, it is independent of third parties and fast in innovating. 
The firm also uses manifold funding programs (e.g. at EU level) to attract international 
(scientific) employees. Currently, about 75 employees with 14 different nationalities 
work for Ovesco in Tübingen.  
Nonetheless, Ovesco profits from divers external inputs. Most importantly is the feedback 
from customers, especially during the training events for the devices. Here, surgeons 
openly report about any problems or wishes they might have. Another source of 
knowledge is the scientific community. The co-founders and other employees of Ovesco 
regularly attend (international) medical congresses but also closely observe the scientific 
literature and patents of competitors. As such the firm greatly profits from both, local and 
trans-local knowledge dynamics. 
                                                        
55 https://www.weltzentrum-der-medizintechnik.de/start (assessed: 21.10.2020) 
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FOGTEC 
FOGTEC Brandschutz GmbH is a HC in the field of fixed and mobile systems for fire 
detection and firefighting. The firm was established in Cologne in 1997 and has further 
sales and service establishments in Germany, France, Austria, China, India, Saudi Arabia 
and Brazil today. Additionally, a network of more than 45 licensed partners (mostly 
distribution and technical service) contributes to the worldwide presence of the firm. In 
1997, the firm was founded as a spin-off. The two founders previously working in larger 
firms merged their knowledge of (water) pumps and nozzles to create the FOGTEC system 
with its central component of high-pressure water mist nozzles for firefighting.  
Table 27: Key figures of FOGTEC (according to information provided by the firm). 
Founded in (year) 1997 Number of establishments  6 
Number of employees 120 
Share of employees with  
a university degree (in %) 
80 
Turnover (in € million) 10- <50 Export rate (in %) 80 
 
Figure 28: FOGTECH in Cologne (Photo: International Fire Protection). 
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As both owners originally come from the region ‘Rheinland’ with Cologne at its centre56, 
they decided to establish the firm in an old industrial area close to the Rhine in Cologne 
which was redeveloped during the time of the firm foundation. While they have been 
amongst the first tenants of facilities of that area, its use and tenants have changed over 
time. Today, the area is dominated by firms of the creative industries and the ‘ifs 
internationale filmschule köln’ serving media professionals. FOGTEC is one of the last 
industrial firms left and fears to lose its facilities as competition and prices are increasing. 
Also, there are no possibilities left to expand their growing business in that area and no 
other options to move to comparable areas within a close radius of the city centre. 
Otherwise, a location in a ‘standard’ industrial area outside the city would not fit the firm 
and its corporate culture of a young, dynamic and innovative firm. 
The main driver for FOGTEC to internationalise from the start has been the very strict fire 
protection guidelines and regulations in Germany which prevent the rapid 
implementation of innovative solutions. For the firm, guidelines and regulations are not 
only a barrier but also an important driver of innovation. The biggest innovation project 
of the past years has been to adapt their mobile firefighting system to a higher 
international safety standard for rail transportation. Since the certification, FOGTEC has 
a clear competitive advantage in the rail transportation sector. An important aspect of the 
internationalization strategy has been to develop global brand awareness, amongst 
others through the implementation of reference projects with high publicity (e.g. FOGTEC 
firefighting systems of the Mecca Clock Tower and the Eurotunnel). Also, representatives 
of FOGTEC are actively engaging in the major associations of the field and beyond (e.g. 
architecture), not only to raise awareness but also to keep up to date about the 
development of new trends and regulations. 
Next to these activities, especially the presence at international fairs of this highly 
regulated niche market and close contact to customers deliver important external 
knowledge for innovation. Highly mobile employees in sales or technical support collect 
feedback regarding problems, new demands and regulatory developments from 
customers, licensed partners and subsidiaries around the world. At the headquarters, the 
innovation strategy and goals are aligned across departments. Due to the relatively small 
size of the firm (120 employees in total), direct communication in face-to-face meetings 
is easy to implement. FOGTEC obtains most of its supply as standard products (e.g. 
pumps). Only for certain parts of the system, the firm cooperates with exclusive suppliers 
which are usually located in Germany. The same applies for research institutes and 
universities. Cooperation is essential to test and validate new firefighting systems in 
respective facilities of partners.  
In terms of innovation, the firm has not developed deep roots in Cologne as none of the 
important cooperation partners is located in the region. While the city is a plus when 
recruiting new employees from elsewhere, the local competition for experts with larger 
                                                        
56 With the large cities like Cologne, Düsseldorf and Bonn, more than eight million inhabitants live in the 
region ‘Rheinland’ in the west of Germany (https://metropolregion-rheinland.de/region-rheinland/, 
assessed: 21.10.2020). In 2019, Cologne had 1.087.863 inhabitants (www.regionalstatistik.de, assessed: 
21.10.2020). 
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firms is fierce, since such firms are often well-known and able to pay higher salaries. One 
strategy to address this issue is to approach students and young, well-trained people at 
an early stage to take their first steps in the industry. 
5.2. The global integration of firms 
HCs are understood as innovative, globally active firms which successfully compete on 
global markets (see chapter 1.2). These characteristics have been confirmed by the 
empirical results presented in chapter 4. This chapter intends to provide insights into the 
historical backgrounds, development paths and the current situations of firms based on 
the information provided by interview partners. It starts by highlighting the main fields 
of activity as well as the markets in which the 15 firms under investigation operate to 
further reflect on the specificities of HCs. Also, the firms’ historical developments and 
occurrences which supported their internationalisation attempts are analysed and 
compared. Based on these insights, the main organisational structures are presented 
given the firms’ need to operate globally. Furthermore, the competitive situations of firms 
is analysed to carve out the significance of innovation and high-quality products as key to 
secure their competitive advantages.  
5.2.1. Firms, their niche markets and ways of internationalisation 
All firms investigated see themselves as one of the top global players in their respective 
technology areas and market segments offering high-tech products. While the main fields 
of activity are quite diverse (see table 23 above), the vast majority of firms is part of the 
manufacturing industries (exception: firm FI457), i.e. they engage in the transformation of 
goods, materials or substances into new products. None of these products is offered to 
private consumers, rather the technical equipment or machines produced are sold as end 
products (this is the case for nine firms: FI3, FI5, FI6, FI7, FI9 | FO2, FO8, FO11, FO12) or 
components/ materials (this is the case for five firms: FI10 | FO1, FO13, FO14, FO15) to 
other firms and institutions. Geographically, the most important markets are Asia (esp. 
China), Europe and North America (esp. the USA) for all firms, but with varying priorities. 
Historical backgrounds  
The majority of firms interviewed (ten firms) have been founded in the early 20th century 
and during the 1950s and 1960s (see table 23 above). These firms look back to a long 
tradition with decades of specialisation and only modest growth. Apart from one case, 
none of the firms changed the location since their foundation. The exception is an 
interesting case as it is a counter-example to associations connected to the periphery label 
which largely dominate public and academic discourses today (see chapter 2.2.2). The 
founder decided to move the firm from the buzzing metropole of Stuttgart to a small town 
                                                        
57 When firm FI4 was established in 1913, the main aim was to develop and produce research instruments 
for the natural sciences. Later, the firm specialised towards the production of training equipment for the 
natural sciences in schools and universities. Beginning towards the end of 1980s, however, the firm 
completely changed its business model. Today, the main field of activity is to co-develop curriculums 
with responsible authorities worldwide and to provide for educational material including the software. 
Appropriate hardware such as microscopes is mostly bought via the market.  
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with a peripheral location in the North-East of Baden-Württemberg in 1958. While the 
founder faced strong competition and labour unions in Stuttgart impairing his business, 
the new location offered cheap labour and facilities, limited restrictions as well as 
environmental amenities for leisure time activities.  
My father always liked to come here. There was a good restaurant in Gaildorf. He always 
came here with us at the weekend, we had a nice meal there and had a walk in the forest. 
And then one day he met the mayor of Laufen, who asked if he did not want to buy a 
factory that had gone bankrupt. (...) He [the mayor] said that they are very good people 
here and they hardly earn anything and that it would be great if he bought the factory. 
Then he did it in 1958. He carted foils from Stuttgart here and they put in some cords or 
something else and altogether that went very well. And on the other hand, it was like this: 
Stuttgart had gotten bigger, the competition had gotten bigger and the wages had 
increased steadily. The unions were very strong. So he said: I'd rather be the count in 
Laufen than the prince in Stuttgart. (FO11, Pos. 182)58 
In retro perspective, the decision to relocate to a location outside of agglomerations has 
paid off. Today, the firm employs around 1,600 of its 2,000 employees worldwide within 
the region. 
The most important historical moment for the older firms interviewed has been the 
decision to internationalise as new options of sales paved the way towards growth and 
their current positions as HCs. In turn, the four out of five firms founded during the 1980s 
or later had a strong international orientation from the start and can be labelled ‘born-
global firms’, i.e. early adopters of internationalisation – from or near their founding 
(Knight & Cavusgil 2004).  
Internationalisation efforts 
Central causes for early internationalisation efforts of these younger firms have been their 
highly specialised products and the strict laws and regulations in Germany. Due to the 
specialised products, the respective domestic markets were too small to establish and 
grow as a firm up to a sufficient size. The only alternative has been to offer the products 
at international markets. Also, some firms faced the problem that the market entry in 
Germany was difficult due to strict laws and regulations (FI5, FI6, FI7 and FI9). In light of 
high costs, efforts and the time-consuming process of licensing new products in Germany, 
such firms needed to expand into markets with lower entry barriers to establish and 
                                                        
58 Original quote: “Mein Vater ist immer gerne hier hergekommen. In Gaildorf gab es ein gutes Restaurant. 
Er ist immer am Wochenende mit uns daher gefahren, wir haben da schön gegessen und sind im Wald 
gelaufen. Und da hat er eines Tages den Bürgermeister von Laufen getroffen und der hat gefragt, ob er 
nicht eine pleite gegangene Fabrik hier kaufen will. (…) Er [der Bürgermeister] hat gesagt, das sind sehr 
schaffige Leut hier und die verdienen ja fast nichts und so und das wäre doch klasse du würdest die 
Fabrik kaufen. Das hat er dann gemacht, 1958 war das. Er hat Folien aus Stuttgart da her gekarrt und die 
haben irgendwelche Kordeln eingeführt oder sonst was gemacht und das hat sich ganz gut entwickelt. 
Und auf der anderen Seite war es so: Stuttgart ist immer größer geworden, die Konkurrenz ist immer 
größer geworden und die Löhne sind ständig gestiegen. Die Gewerkschaften waren sehr stark. Dann hat 
er gesagt: ich bin lieber der Graf in Laufen als der Prinz in Stuttgart.” 
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survive. This is especially evident for firms with products in safety-sensitive areas such as 
medical devices or fire protection: 
All medicine is international. For ethical reasons alone, you cannot keep it from anyone, 
so we are active in more than 80 countries around the world today and for many years. 
[…] It is just that, medicine is international from the start. That is only limited either by 
import restrictions in some countries, but above all by the regulatory activities, which 
are particularly pronounced in some countries like Japan, the United States, and in 
Europe. (FI5, Pos. 3)59  
That is certainly one of the reasons why we are so international. Germany wasn't really 
interesting for us at first. Because Germany is extremely regulated [in the field of fire 
protection] and basically works according to guidelines that allow very little flexibility. 
(FI6, Pos. 44)60 
These examples demonstrate that internalisation needs and efforts are influenced by the 
size of respective markets and the specific sectors in which firms operate. The majority of 
younger firms has been founded at places located inside agglomerations, mostly in large 
cities (FI5, FI6, FI9 and FI10). In three of these four cases, the firms have been either 
created as a spin-off from large MNEs (FI5 and FI6) or as a spin-off from a university (FI9). 
While the number of observed cases is too low for general conclusions, these findings 
hints towards the growing concentration of entrepreneurship, high-tech firms and 
emerging industries in agglomerations (e.g. Florida et al. 2017).  
In the case of the ten comparatively older firms, internationalisation attempts started and 
accelerated during the second half of the 20th century. Apart from the small size of the 
domestic markets, the main driver of internationalisation is clearly to be seen in the 
respective customers in Germany, which themselves internationalised. In this regard, firm 
FO1 is a prime example. It produces components for the automobile industry and needed 
to follow its customers abroad. Such customers usually require just-in-time delivery of 
central components or in other cases the local provision of technical service of machinery 
at their production sites (e.g. FO8 and FO11). Thus, key customers in Germany worked 
as a main vehicle of internationalisation for many of the firms interviewed. 
We are an owner-managed family business founded at the beginning of the 20s of the 
last century. We have grown very strongly in the last 30 years, also in 
internationalization, but as before, the main focus of production is here in Germany (...) 
Due to internationalization we followed our customers in many areas well over 20 years 
                                                        
59 Original quote: “Die ganze Medizin ist international. Allein schon aus ethischen Gründen können Sie es 
nicht irgendjemandem vorenthalten, insofern sind wir heute und schon seit langen Jahren in über 
achtzig Ländern auf der Welt unterwegs. […] Es ist einfach so, die Medizin ist halt international von 
vornerein. Das wird nur ein bisschen beschränkt eben durch, entweder durch Einfuhrbeschränkungen 
in manchen Ländern, aber vor allen Dingen durch die Regulationstätigkeiten, die halt in manchen 
Ländern besonders ausgeprägt sind wie in Japan, den USA, auch in Europa.” 
60 Original quote: Das ist auch sicherlich ein Grund, warum wir so international sind. Für uns war 
Deutschland eigentlich erstmal gar nicht interessant. Weil Deutschland [im Bereich Brandschutz] 
extrem reguliert ist und im Grunde nach Richtlinien gearbeitet wird, die nur ganz, ganz wenig Flexibilität 
zulassen. 
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ago, who have established themselves in America, for example. And as a supplier here in 
Europe and then also in America, we set up a corresponding production facility through 
a joint venture. (FO1, Pos. 5-7)61 
Another facilitator of the worldwide presence of the firms is the small size of the niche 
markets which makes it rather easy to be globally present and visible. As key actors such 
as large customers and technology leaders are well known, close exchange and personal 
meetings are essential.  
There are also competitors who are much bigger than we are (…). But I think the 
international network is important to us. Our sales department is extremely 
international. The colleagues fly from India to the USA and further to Israel. So that really 
goes back and forth, they are actually on the move almost all the time. I think that is a 
very important factor. So we really made a name for ourselves in this market. [Company 
name] is a real brand. (FI6, Pos. 36)62 
Apart from mobility and personal ties as central mechanisms to push internationalisation 
attempts, firms dispose certain organisational structures to meet the affordances of 
international presence. The next chapter looks at these structures.  
5.2.2. Knowledge creation strategies and the role of geography 
As has been depicted in the previous chapters, informants emphasised that innovation is 
central for firms to remain competitive. This is not only reflected by the corporate cultures 
towards innovation, but also in strategic efforts to manage knowledge dynamics for 
innovation at the organisational level.  
All firms have certain internal organisational facilitators towards innovation, i.e. routines 
and capabilities to coordinate and integrate knowledge use and exploration processes 
(see chapter 2.1.2). One important facilitator are long-term innovation investments. 
Many informants report about the advantage of having sufficient resources to build up a 
strong internal knowledge base and to steer efforts towards long-term innovation (FI3, 
FI9 | FO1, FO2, FO8; FO11, FO13, FO14, FO15). Examples are the high priority of well-
trained and qualified workforce and the high share of investments in R&D. Two firms even 
opened up establishments or took over small competitors which now serve R&D purposes 
only (see chapter 5.4.2). 
                                                        
61 Original quote: Wir sind ein inhabergeführtes Familienunternehmen. Sind natürlich auch in den letzten 
Jahren – Ursprung ist Anfang der 20er Jahre des letzten Jahrhunderts – sind natürlich gerade in den 
letzten 30 Jahren sehr stark gewachsen, auch in der Internationalisierung, aber nach wie vor sind die 
Fertigungsschwerpunkte hier in Deutschland […] Durch die Internationalisierung sind wir in vielen 
Bereichen schon vor weit über 20 Jahren unseren Kunden gefolgt, die sich zum Beispiel in Amerika 
etabliert haben. Und wir haben als Zulieferer hier in Europa und dann auch in Amerika über ein Joint-
Venture eine entsprechende Produktionsstätte aufgebaut. 
62 Original quote: Es gibt auch Wettbewerber, die wesentlich größer sind als wir (…). Aber ich denke, 
wichtig ist bei uns das internationale Netzwerk. Also unser Vertrieb ist extrem international unterwegs. 
Die Kollegen fliegen von Indien in die USA und weiter nach Israel. Also das geht wirklich hin und her, die 
sind eigentlich fast die ganze Zeit unterwegs. Das ist denke ich ein ganz wichtiger Faktor. Also wir haben 
uns wirklich einfach einen Namen gemacht in diesem Markt. Fogtech ist wirklich eine richtige Marke. 
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It takes a certain amount of courage to reinvest so much money here in the location and 
to do that. So the strength is certainly (...) that we are quite innovative. We tackle topics, 
we are very close to our customers in terms of development (…). At the same time, 
however, there is the willingness on the part of the management, the board of directors, 
to make corresponding funds available relatively quickly. (...) But we are still a company 
that is very willing to invest in interesting projects and to provide appropriate capacities. 
(FO13, Pos. 30)63 
Such investments exemplary illustrate the goal of the firms to establish and keep all 
relevant competencies for innovation in-house. Many interviews partners state that 
having sound knowledge of their products and what and how to improve them is a main 
competitive advantage. 
So you need a lot of know-how and a lot of experience. If you see a machine that is a bit 
bigger than you, then it is almost 20 tons. And if you have to measure to 1µ at 20 tons, 
then you have to master the mechanics of the machine extremely well. That's why that 
protects you the most, the know-how. (FO14, Pos. 29)64 
We have the entire value chain. We do basic research, development, marketing, sales (...) 
everything ourselves. (...) And that is also our credo, we will bring as much as possible 
home to secure the know-how. Point 1. Point 2, to ensure quality (…). (FI9, Pos. 26)65 
Thus, a broad internal knowledge base is regarded as essential to remain innovative. 
On the one hand, these results confirm findings of other empirical studies which 
emphasise that building up high-levels of internal competences is a key strategy for firms 
located outside of agglomerations to compensate for a lack of other options of local 
knowledge sourcing (e.g. Flåten et al. 2015; Grillitsch & Nilsson 2015; Eder & Trippl 
2019). On the other hand, the findings point out that this strategy is not specific to firms 
located outside of agglomerations. Rather, the same strategy also applies to the 
investigated firms located inside agglomerations. 
A second facilitator frequently mentioned is a clear innovation strategy together with 
formal procedures to manage and match internal and external knowledge creation 
processes as well as to implement innovation activities in a systemic manner. Regular 
meetings within and across departments are used to exchange knowledge about internal 
                                                        
63 Original quote: Da gehört schon ein gewisser Mut dazu, so viel Geld hier auch in den Standort zu 
reinvestieren und das zu machen. Also die Stärke ist sicher, (…) wir sind schon innovativ. Wir packen 
Themen an, wir sind von Entwicklung sehr nah bei unseren Kunden (…). Aber gleichzeitig auch die 
Bereitschaft seitens der Geschäftsleitung, des Vorstands, entsprechende Gelder auch relativ zügig zur 
Verfügung zu stellen. (…) Aber wir sind dennoch ein Unternehmen, was sehr bereit ist in interessante 
Projekte zu investieren und dort entsprechende Kapazitäten bereitzustellen. 
64 Original quote: Also Sie brauchen schon sehr viel Know-how und sehr viel Erfahrung. Wenn Sie so eine 
Maschine sehen, die etwas größer ist als Sie, dann hat die knapp 20 Tonnen. Und wenn Sie bei 20 Tonnen 
dann auf 1µ genau messen müssen, dann müssen Sie die Mechanik der Maschine schon extrem gut 
beherrschen. Deswegen, das schützt einen hier am meisten, das [interne] Know-how. 
65 Original quote: Wir haben die ganze Wertschöpfungskette. Wir machen Grundlagenforschung über 
Entwicklung bis hin zur Marketing, Vertrieb, (…) alles selbst. Und das ist auch unser Credo, wir werden 
so viel wie möglich nach Hause holen, um das Know-How zu sichern. Punkt 1. Punkt 2, um die Qualität 
zu sichern (…). 
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developments (e.g. in R&D) but also about new external knowledge (e.g. demands of 
customers collected by the sales and service department). Such meetings are also used 
(1) to decide upon the implementation of concrete innovation projects and all associated 
aspects (e.g. timeline, budget, milestones) and (2) to review the status of current 
innovation projects.  
Then there is the responsible project manager, then there are deadlines, then sometimes 
a kind of interfaces is defined. That people say, ‘I work alone in my room in the ivory 
tower.’ Or: ‘I need a large team, I need the input of different departments.’ Which package 
must be delivered by whom and by when? How do we marry this? How are we going to 
use it? And there is already lashed down beforehand: What is the goal? (FI3, Pos. 74)66 
A closer examination of the internal organisation of knowledge creation processes and 
innovation follows in chapter 5.4.  
Firms deploy manifold strategies to access external knowledge which reach from desk 
research about technological trends and potential suppliers, over the participation in 
trade fairs and conferences to actively engaging in research-oriented project consortia 
(see also chapter 5.5). Yet, strategies of all firms to source external knowledge are 
influenced by careful consideration of internal capabilities and the danger of knowledge 
leakage. Thus, issues of secrecy and the protection of know-how are frequently 
considered when reaching out for external knowledge (especially via collaboration) and 
introducing innovations (FI5, FI6, FI7, FI9 | FO1, FO8, FO11, FO13, FO15).  
It is always difficult when you work on the outside, because of course you are releasing a 
lot of knowledge. That is why we do not like to do it so much and we always have to make 
sure that the companies that do it [the development of components] are not directly 
active in our field. So that they do not even have any contacts (…). (FI5, Pos. 57)67 
Some informants report that they actively hide own innovations and collaboration with 
externals. FO13, a producer of chemical base materials, for example, in some cases does 
not report major product improvements as this is not appreciated by customers who 
themselves fear the knowledge leakage about own innovation activities. 
(...) what is the market share of your products younger than five years? [referring to a 
typical question in innovation surveys] We come off very modestly. Because the 
modifications we make are reflected internally, but we have different product variants, 
some of them for different customers. But they appear to the outside world as one and 
the same product. Because that is not desired at all. Because that is not really desired by 
the transparency of the market. If, for example, we make a certain adjustment for one 
                                                        
66 Original quote: Dann gibt es den zuständigen Projektleiter, dann gibt es Termine, dann werden zum Teil 
auch eine Art Schnittstellen festgelegt. Dass man sagt: "Ich arbeite für mich alleine im Zimmer im 
Elfenbeinturm." Oder: "Ich brauche ein großes Team, ich brauche die Zuarbeit von unterschiedlichen 
Fachabteilungen." Welches Paket muss wer bis wann liefern? Wie verheiraten wir das? Wie wollen wir 
das einsetzen? Und da wird eben auch vorher schon festgezurrt: Wo ist das Ziel? 
67 Original quote: Es ist immer schwierig, wenn man nach außen arbeitet, weil man natürlich sehr viel 
Wissen herausgibt. Deshalb machen wir das nicht so wahnsinnig gerne und wir müssen halt immer 
gucken, dass die Firmen, die das machen [Komponenten entwickeln], in unserem Bereich gar nichts 
machen. Also da noch nicht mal Kontakte haben (…). 
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customer because he has a certain problem with processing, we do not necessarily want 
this to go to all customers. (FO13, Pos. 58)68 
Likewise, two of the interview partners reported that firms themselves do not wish to 
have knowledge about certain innovation activities and new products immediately leaked 
to the public. While FO8, a producer of grinding machines, is open to collaborating with 
partners such as suppliers to co-develop certain components of machines which are not 
directly connected to the core competences of the firm, it acts very discretely about 
certain collaborations: 
Or we just take a look, where are small businesses that you can do something with. (...) 
Without us being immediately visible. That is always the issue. What do we care of? In 
the industry we are of course already being observed. That's why we sometimes do things 
like that, so that they are not immediately visible. (FO8, Pos. 113-115)69 
In the case of FO15, a producer of plasma cutting machines, the development of a new 
machine was kept secret for years, even within the own premises. Only partial aspects of 
the development were shared with externals.  
Over there, all secret. Door without a handle, everything is dismantled there too, I don't 
see what it will look like later. There it [the machine] runs in the endurance test. For 
weeks. (...) Step number two is: We have the application centre next door, where we also 
have customer machines, and then we test there, still top secret. So the machine was 
essentially developed last year in October and November, we worked on it for seven years 
and it cost at least eight, nine million [Euros]. And then comes the step of lending a 
machine to our most important customers. (FO15, Pos. 104)70 
These quotes point towards two main issues relevant in the context of this research. 
Although the derived indications only build on the analyses of a few cases, they reveal, 
first of all, that not all kinds of firm innovation activities are visible and necessarily occur 
in annual or biannual statistics or surveys such as the CIS. As was also observed by 
Shearmur (2015), product developments might take several years or firms might 
                                                        
68 Original quote: (…) was ist der Marktanteil Ihrer Produkte jünger als fünf Jahre? [bezugnehmend auf 
eine typische Frage von Innovationserhebungen] Da schneiden wir sehr bescheiden ab. Weil die 
Modifizierungen, die wir machen, die sind bei uns zwar intern abgebildet, wir haben da verschiedene 
Produktvarianten teilweise für verschiedene Kunden. Die aber nach außen als das ein und dasselbe 
Produkt auftreten. Weil das gar nicht gewünscht ist. Weil das auch von der Transparenz des Marktes gar 
nicht so gewünscht ist. Wenn wir zum Beispiel eine bestimmte Anpassung machen für den einen Kunden, 
weil der ein bestimmtes Problem hat bei der Verarbeitung, möchten wir dann aber nicht unbedingt, dass 
das an alle Kunden geht. 
69 Original quote: Oder wir gucken einfach, wo sind kleine Unternehmen, mit denen man sowas machen 
kann. (…) Ohne, dass wir sofort sichtbar sind. Das ist auch immer das Thema. Um was kümmern wir uns? 
In der Branche werden wir natürlich schon beobachtet. Deshalb machen wir natürlich manchmal auch 
so Sachen, die wir dann ganz woanders machen lassen, damit es nicht sofort sichtbar wird.   
70 Original quote: Dort, ganz geheim. Tür ohne Klinke, da ist auch alles abgebaut, da sehe ich nicht, wie die 
später mal aussehen wird. Dort läuft die [Maschine] im Dauertest. Wochenlang. (…) Schritt Nummer 
zwei ist: Wir haben daneben das Anwendungszentrum, dort stehen auch Kundenmaschinen, dann testen 
wir dort, immer noch top secret. Also die Maschine war im Wesentlichen voriges Jahr in Oktober, 
November fertig entwickelt, sieben Jahre haben wir daran gearbeitet, gekostet hat die Entwicklung 
mindestens acht, neun, Millionen [Euro]. Und dann kommt der Schritt, wo wir unseren wichtigsten 
Abnehmern eine Maschinen leihweise zur Verfügung stellen. 
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consciously hide innovations from the outside world. While in numbers, firms might occur 
as being less innovative, in reality they are not. This finding supports recent critiques 
regarding the accuracy and credibility of quantitative data to analyse firm innovation as 
they usually do not reflect all innovations (e.g. Shearmur 2017). Second, the results of the 
analysis confirm that not all firms follow open innovation and seek for interaction to the 
same extend (see chapter 2.1.3 and chapter 2.3.3). Rather, strong internal capacities, the 
need for secrecy and the protection of know-how guides considerations to reach out for 
external sources of knowledge. Importantly, this is true for both, firms located inside and 
outside of agglomerations. These findings do not imply that firms are not open for 
external inputs but that there is a need to differentiate between different kinds of 
knowledge sourcing and creation as well as innovation activities from the perspective of 
the firm.  
In general, informants reported about manifold strategies to gain external knowledge 
which are pursued in parallel. In the further course of the analysis and based on 
theoretical considerations, I differentiate between non-interactive forms of knowledge 
sourcing and interactive modes of knowledge creation, both being formal and informal 
(see also chapter 5.5.1) as well as different kinds of innovation activities: constant product 
improvement, new product development and basic research and development. Different 
kinds of innovation activities require different types of internal and external knowledge 
creation processes. 
Non-interactive forms of knowledge sourcing 
Non-interactive forms of knowledge sourcing are mainly based on the permanent 
observation of technological and market trends as well as competitors. Observation is 
necessary not only to secure the competitive advantage, but also to generate ideas for 
innovation. Non-interactive forms of observation include desk research about new 
technological trends, regulations and developments of competitors and other actors 
within the respective market segment using publications and the internet, patent 
monitoring and to some extent also reverse engineering. Reverse engineering is explicitly 
mentioned by one interview partner only who considers this option as vital due to the 
small niche market and number of competitors. Yet, similar statements of other interview 
partners suggest that this kind of monitoring is a serious option for other firms, too (e.g. 
FI9 | FO8, FO14). 
We are in a market niche and have only one competitor that we can monitor closely. He 
watches us, we watch him. He has the latest machine from us, we have his. The machine 
is taken apart here and we look at what he has done, and he does the same. (FO15, Pos. 
49)71 
Another option of monitoring relevant to all firms is the participation in trade fairs, 
congresses and workshops. Such events are attended all over the world, mostly in 
                                                        
71 Original quote: Wir sind in einer Marktnische und haben nur einen Wettbewerber, den wir genau 
beobachten können. Der beobachtet uns, wir den. Der hat von uns die neueste Maschine, wir seine. Die 
Maschine wird hier auseinandergenommen und geguckt, was er denn nun gemacht hat, und das macht 
der genauso. 
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Europe, Asia and the US. Due to high costs, however, firms send more employees to 
participate in these events when they take place in Germany. They are strategically 
planned and used for observation and generating ideas, as the following quotes underline: 
Now, for example, at Agritechnica, the world's largest agricultural machinery fair, which 
is in Hanover. (...) There, of course, the development staff go incognito to other 
manufacturers, look what's new there? And then, of course, they also go to the 
components area and look what is new there? (FO12, Pos. 186-188)72 
The Schweißen & Schneiden [fair for joining, cutting and surfacing technology] in Essen 
is a world fair that only takes place every four years, and the whole world really does 
meet there. We are there with man and mouse, and everyone gets an assignment, what 
they have to look at more closely, that is an important point. The Schweißen & Schneiden 
Essen is becoming international, there is now a Schweißen & Schneiden Beijing, a 
Schweißen & Schneiden Moscow and so on (...). (FO15, Pos. 56)73 
Interactive modes of knowledge creation  
Trade fairs and congresses have both, a non-interactive and interactive dimension and 
thus serve multiple goals. Many informants emphasise that next to options of monitoring 
the most important functions of attending international fairs is marketing and networking 
(FI4, FI5, FI6, FI7, FI9 | FO1, FO8, FO11, FO12, FO14, FO15). Thus firms use such events to 
present themselves, e.g. via the introduction of newly developed products and to make 
contact with potential customers and suppliers. But more generally, obtaining 
information from otherwise dispersed and different actors is seen as vital to gain insights 
about trends in industry standards or potential markets for products and technologies 
that are otherwise less easily accessible by any other source or channel. These findings 
are in line with recent research highlighting the rich information flows or ‘global buzz’ of 
trade fairs (Maskell et al. 2006) facilitated by temporary proximity of otherwise dispersed 
actors enabling networking opportunities and face-to-face contacts (Bathelt & Schuldt 
2010).  
Some firm representatives also report about the strategic participation in industry 
associations for purposes of marketing, networking, idea generation and the monitoring 
of technological and regulatory developments (FI4, FI6, FI7, FI9 | FO8, FO12, FO15). Also, 
especially employees working in R&D are frequently sent to events of such associations 
(e.g. to participate in working groups) to keep up with the latest knowledge and trends.  
                                                        
72 Original quote: Jetzt zum Beispiel auf der Agritechnica, das ist die weltweit größte Landtechnikmesse, 
die ist in Hannover. (…) Da gehen natürlich die Entwicklungsmitarbeiter inkognito auch zu anderen 
Herstellern, schauen, was ist denn da Neues eingebaut? Und dann geht man natürlich auch über den 
Komponentenbereich und schaut sich an, was wird denn da Neues gezeigt? 
73 Original quote: Die Schweißen & Schneiden in Essen, das ist ja eine Weltmesse, die nur alle vier Jahre 
stattfindet, und da trifft sich wirklich die ganze Welt. Da sind wir mit Mann und Maus dort und da kriegt 
jeder einen Auftrag, was er sich genauer angucken muss, das ist schon ein wichtiger Punkt. Die 
Schweißen & Schneiden Essen sich internationalisiert, inzwischen gibt es eine Schweißen & Schneiden 
Peking, eine Schweißen & Schneiden Moskau und so weiter (...). 
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There is, for example, the International Water Mist Association, IWMA, where we are a 
founding member and where all the major high-pressure water mist manufacturers in 
the world are represented today. Where I also simply create publicity. Of course, I also 
learn a lot about this, there is a lot of networking going on. Then there is STuVa, the 
Society for the Study of Tunnels and Underground Transportation Systems, which was 
also co-founded [by us]. (...) Often we have the situation that we are the only fire 
protector who appears at certain events. Of course, we don't have a product with which 
I make TV commercials, but we live a lot from events, from trade fairs, from symposia 
and so on. (...) I think that this association activity is quite relevant for us, for marketing 
and to keep up with developments. (FI6, Pos. 76)74 
There [at events of industry associations] is a lot of input. Therefore, we send people 
everywhere. Of course, the effort is great, the costs too, but this observation is very 
important. I had already mentioned fairs, a very important story. (FO15, Pos. 75)75 
Next to such rather loose, informal modes of interactive knowledge creation which 
usually serve no particular goal in terms of innovations activities, all firms are also 
engaged in rather formalised collaborations with other firms such as suppliers and 
customers as well as universities and research institutes. Such collaborations are usually 
built on personal relationships and very selective. Often firms have longstanding, trustful 
relationships to key partners.  
But very often it is personal connections. I have a number of personal, friendly 
relationships with suppliers. That I have known for 25, 30 years. So I go to Holland with 
my wife to attend a barbecue from a supplier on a weekend. (...) And that binds. You hear: 
Ah, he has a problem here, a problem there. I have a problem here, I have a problem 
there. And yes, that is how it works. That is the essence of cooperation. The personal 
contacts. And listening. And listening from the other side. (FO2, Pos. 76)76 
I mean, of course I also have my little blue book with all the addresses in it that you can 
call. There are many of my colleagues who were with me at the institute in Hanover at 
                                                        
74 Original quote: Es gibt beispielsweise die International Water Mist Association, IWMA, wo wir 
Gründungsmitglied sind, wo heute alle wichtigen Hochdruckwassernebelhersteller der Welt vertreten 
sind. Wo ich einfach auch Öffentlichkeit schaffe. Darüber kriege ich natürlich auch recht viel mit, da 
findet viel Vernetzung statt. Dann haben wir noch die STuVa, das ist die Studiengesellschaft für Tunnel 
und unterirdische Verkehrsanlagen [die haben wir] ebenfalls mit ins Leben gerufen. (…) Da haben wir 
häufig die Situation, dass wir der einzige Brandschützer sind, der bei bestimmten Veranstaltungen 
auftritt. Wir haben natürlich kein Produkt, mit dem ich Fernsehspots schalte, sondern das lebt natürlich 
ganz viel von Veranstaltungen, von Messen, von Fachsymposien und so weiter. (…) Also diese 
Verbandstätigkeit ist denke ich für uns schon ganz relevant, für die Vermarktung und um Entwicklungen 
mitzubekommen. 
75 Original quote: Da [bei Veranstaltungen von Industrieverbänden] kommt unheimlich viel Input. Da 
schicken wir überall Leute hin. Der Aufwand ist natürlich groß, die Kosten auch, aber diese Beobachtung 
ist ganz wichtig. Messen hatte ich schon genannt, eine ganz wichtige Geschichte. 
76 Original quote: Aber es sind sehr oft persönliche Connections. Ich habe eine ganze Reihe persönlicher, 
freundschaftlicher Beziehungen zu Lieferanten. Die ich jetzt seit 25, seit 30 Jahren kenne. Da fahre ich 
durchaus mal an einem Wochenende mit meiner Frau nach Holland zu einem Barbecue von einem 
Lieferanten. (…) Und das bindet. Da hört man mal: Ah, der hat hier ein Problem, da ein Problem. Ich habe 
hier ein Problem, ich habe da ein Problem. Und ja, so geht das. Das ist eigentlich das A und O der 
Zusammenarbeit. Die persönlichen Kontakte. Und Zuhören. Und von der anderen Seite auch Zuhören. 
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that time, and now they are also professors. Everywhere, whether Magdeburg, Bremen, 
Hanover, no matter where they sit, Karlsruhe. You talk with them. (FO8, Pos. 79)77 
Chapter 5.5.2 analyses such collaborations in more detail. An important interim 
conclusion here is that in strategic considerations of partner selection, geographical 
aspects only play a subordinate role. This applies for both, firms located inside and 
outside of agglomerations. Apart from FI9 which is a spin-off from a university, none of 
the firm representatives mentions the regional scale as particularly relevant in terms of 
interactive knowledge creation. Thus, findings support a critical debate about the 
relevance of chance encounters, serendipity, or ‘being there’-assumptions frequently 
connected to the beneficial role of agglomerations for innovation (Fitjar & Rodríguez-Pose 
2017). Yet, informants report that collaborations mainly exists with partners in Germany. 
Aspects such as the common language, shared cognitive frames and institutional contexts 
are decisive for this pattern. 
This does not mean, however, that firms do not profit from their internationality. Firms 
use both, their temporary (e.g. customer visits and trade fairs) and permanent (i.e. 
subsidiaries) international presence to foster innovation. Via these channels, firms are 
frequently confronted with different needs, tastes, regulations, etc. which pushes their 
innovation activities. Larger firms, i.e. MNEs with several establishments worldwide 
profit to a larger extent from permanent international presence. Chapter 5.4.3 analyses 
internal attempts to internationalise knowledge creation of such firms. 
Of course, the whole thing is always very much driven by customers. So to that extent, 
innovation also arises in dialogue with our customers worldwide, then at the end of the 
day. We are currently testing large systems in the USA, for example, where there are very 
specific ideas from customers and partners. And this is where innovation comes from (…) 
(FI7, Pos. 20)78 
5.2.3. Organisational structures to secure the global reach 
In all firms, central corporate functions such as finance, human resources and R&D are 
bundled at the headquarters. This is reflected in the high share of employees working in 
the region of the headquarters, most often at a single establishment (see figure 29). Firms 
located inside agglomerations are comparatively smaller on average and also have fewer 
establishments worldwide. Two of these firms only have one establishment (FI4 and FI5). 
In turn, firms located outside of agglomerations have between three and up to 33 
establishments worldwide and far more employees on average.79  
                                                        
77 Original quote: Ich meine, klar, ich habe auch mein kleines blaues Buch, wo die ganzen Adressen drin 
stehen, die man dann anrufen kann. Es sind viele Kollegen von mir, die damals mit mir am Institut waren 
in Hannover sind jetzt mittlerweile auch Professoren. Überall, ob Magdeburg, Bremen, Hannover, egal 
wo sie sitzen, Karlsruhe. Mit denen schwätzt man. 
78 Original quote: Getrieben wird das Ganze natürlich sehr stark immer von Kunden. Also soweit entsteht 
natürlich Innovation auch im Dialog mit unseren Kunden weltweit, dann am Ende des Tages. Wir testen 
gerade große Anlagen in den USA zum Beispiel, wo es sehr konkrete Vorstellungen von Kunden und 
Partnern gibt. Und daraus entsteht dann auch wieder Innovation (…) 
79 These differences are certainly due to the selected innovator types for the interviews.  
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While the decision to open up international establishments depends on the size of the firm 
in the first place, also specifics of the products and customer needs are considered. In the 
case of FO8, a firm with 850 employees and 15 establishments worldwide producing 
complex machinery, the underlying considerations for opening up subsidiaries abroad is 
explained as follows: 
We have products in need of explanation and we have a large structure of distributors. 
But as soon as a market gets a certain size that is sustainable, we go in with our people. 
Because it is clear that a distributor is only human: little effort, a lot of money. In the case 
of products that require explanation, this sometimes contradicts and that is why we go 
in there with our employees. These are subsidiaries, some of which are two-man 
Figure 29: Number of employees and establishments of firms. 
*For firms F6 und F7 not all data is available. F6 has 120 employees worldwide; F7 has 300 
employees in the region of the headquarters. 
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operations. It goes up to 70 employees. We also have a small production facility in China. 
Otherwise, all subsidiaries are sales and service-oriented. (FO8, Pos. 7)80 
Other, comparatively smaller firms mainly rely on a dense network of distributors to 
secure their global presence (this is especially emphasised for FI4, FI5, FI6 and FI10). 
Either way, both strategies require the frequent exchange and regular personal meetings 
and thus a high degree of mobility. The role of international establishments (see chapter 
5.4.3) and distributors (see chapter 5.5.1) for knowledge creation and innovation are 
discussed in more detail in the further course of the analyses. Overall, a different 
weighting of the necessity to establish own subsidiaries or to rather build on options of 
temporary proximity is observed, mostly depending on the size of the firms, the specifics 
of the products and the customer needs.  
Two of the firms are part of a bigger group headquartered in Germany (FI7) and France 
(FO12). These firms profit from legal services and industry-specific knowledge exchange 
with other firms of the groups, for example. Yet, both informants emphasise that they can 
largely decide independently on the strategic development of the firms and their 
subsidiaries. In all other cases, firms are either the head of a group with a number of 
establishments worldwide (FI3, FI6, FI9, FI10 | FO1, FO2, FO8, FO11, FO13, FO14, FO15) 
or they are not part of a group with only one location (FI4 and FI5).  
5.2.4. The significance of innovation and high quality  
All firms develop and offer specialised – and in many cases high-tech – products in niche 
markets. As these firms cannot compete over prices at the global scale, the only way to 
distinguish from their competitors is to constantly improve and develop products and 
associated services of high quality. 
Next to the products themselves, firms increasingly offer customer-focused advice and 
service. These offers include advisory and planning for custom-made products, technical 
service including the installation and maintenance of machinery at the customers’ sites as 
well as the training of employees of customers, e.g. for operators of machines. 
We secure competitiveness exclusively through innovation and technical development. 
The sale of the plasma cutting equipment does not work via the price. Everyone knows 
that our systems are good, but expensive. If I can afford it, I will buy it. As I said, there are 
                                                        
80 Original quote: Wir haben erklärungsbedürftige Produkte und wiir haben eine große Händlerstruktur. 
Aber sobald ein Markt eine gewisse Größe bekommt, die auch nachhaltig ist, gehen wir mit eigenen 
Leuten rein, weil, ist klar, ein Händler ist nur menschlich: wenig Aufwand, viel Geld. Bei 
erklärungsbedürftigen Produkten widerspricht sich das manchmal und deshalb gehen wir da mit 
eigenen Mitarbeitern rein. Das sind Niederlassungen, teilweise Zwei-Mann-Betriebe. Das geht hoch bis 
auf 70 Mitarbeiter. In China haben wir auch eine kleine Produktion. Ansonsten sind eigentlich alle 
Niederlassungen vertriebs- und serviceorientiert.   
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a few competitors. This is all based on an enormous effort in research and development, 
which in our case is over 10% of sales. (FO15, Pos. 49)81 
And also the quality of the know-how, i.e. the consulting services that go with it. It is often 
the case that customers come to us when they do not know what to do next. (...) No other 
technology would have come into play there. And there we really developed our own 
nozzles that spray out of the ground, so there was really a completely new individual 
system developed. Compared to the competition, I think this is our great advantage that 
we do this work and plan individually each time. (FI6, Pos. 36)82 
These quotes are representative of many similar statements of interview partners. They 
reveal that innovation together with a high-quality standard of products and services are 
considered central elements of competitiveness. While it is beyond of the scope of this 
thesis, this finding supports the view on quality as a central source of (regional) 
competitiveness, often overlooked by the focus on innovation (Waxell & Jansson 2013).  
Overall, all informants emphasise the importance of innovation and high-quality products 
for their firms to remain competitive at the global scale. Different patterns of historical 
backgrounds and reasons for internationalisation have been detected. Four 
comparatively young HCs all located inside agglomerations can be categorised as born 
globals as they offered their highly specialised products on international markets from 
their founding. In turn, older HCs have gone through a long phase of modest growth and 
specialisation. The main trigger for them to internationalise were requests of key 
customers in Germany to follow them abroad. In terms of current organisational 
structures, a different weighting of the necessity to establish own subsidiaries or to rather 
build on options of temporary proximity, i.e. via visits of distributors and customers has 
been observed, mostly depending on the size of the firms, the specifics of the products and 
the customer needs. 
5.3. Strategies towards innovation  
In this chapter, the focus is on the overall strategies of firms towards innovation. As has 
been depicted in the previous chapter, meeting the (future) requirements of the markets 
with new or improved products together with associated services for customers is 
regarded as key to remaining competitive among all firms. I first demonstrate that the 
central role of innovation is reflected in the corporate culture of many firms and argue 
that respective narratives and ambitions play a crucial role for building up dynamic 
                                                        
81 Original quote: Wir stellen die Wettbewerbsfähigkeit ausschließlich über Innovationen und technische 
Entwicklung her. Der Verkauf der Plasmaschneideanlagen geht nicht über den Preis. Jeder weiß, dass 
unsere Anlagen gut, aber teuer sind. Wenn ich sie mir leisten kann, kaufe ich die. Es gibt, wie gesagt, noch 
einige andere. Das geht ausschließlich über einen enormen Aufwand in Forschung und Entwicklung, der 
bei uns bei über 10% der Umsatzerlöse liegt. 
82 Original quote: Und auch die Qualität des Know-Hows, also die Beratungsleistung, die damit einhergeht. 
Häufig ist es so, dass die Kunden zu uns kommen, wenn sie eigentlich nicht mehr weiter wissen. (…) Dort 
wäre keine andere Technologie zum Tragen gekommen. Und dort haben wir wirklich eigene Düsen 
entwickelt, die aus dem Boden heraus sprühen, also da wurde wirklich komplett neu ein individuelles 
System entwickelt. Das ist denke ich auch im Vergleich zum Wettbewerb unser großer Vorteil, dass wir 
uns diese Arbeit machen und jedes Mal individuell planen. 
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capabilities (Lichtenthaler & Lichtenthaler 2009, see chapter 2.1.2). Subsequently, I 
identify the key internal and external drivers of innovation. This is followed by a 
discussion of overall strategies regarding the management of internal and external 
relations towards knowledge creation and connected implications from a geographical 
perspective. Finally, I analyse the temporal dimension of innovation. While firms are 
increasingly subject to multiple affordances and inputs to adapt to technological and 
market changes, the immediate pressure to introduce new products is rather low.  
5.3.1. Corporate culture and ambition 
All interview partners emphasise that being among the top technological players in their 
respective fields is part of the self-perception of the firms. This is also evident in the self-
description and mission statements of firms on their homepages, where technological 
leadership via innovation is often described as a central goal and core competence: 
If we want to steadily improve our solutions and services, we have to define goals and 
keep working towards them. (…) Our innovative products set the quality standard in 
coordinate metrology. (…) We produce metrology solutions at the highest quality level, 
with which we exceed the industrial requirements of our customers. (…) Innovative 
products and processes are the basis for our success – and our drive for the future.83 
Entrepreneurial agency and ambition as reflected in such narratives play an important 
role to understand the strategic orientation and mentality of firms, e.g. as they follow 
either innovation- or imitation-based strategies (Roper & Love 2018). Narratives of 
strategies have the potential to constitute individual and collective identities and to affect 
institutionalised routines in organisations. That narratives of strategies may turn into 
practices, i.e. by influencing daily routines of individuals and formalised interactions at 
the organisational level (Fenton & Langley 2011) is echoed by many statements of 
informants (e.g. FO8, Pos. 63 & 137; FO13, Pos. 158; FO15, Pos. 69). They stress that the 
workforces’ entrepreneurial mentality and willingness to constantly improve products is 
at the core of the strong internal capacities to innovate.  
If there is something better available on the market than we can do ourselves, we buy it. 
But I also say we do everything ourselves, including the children. So if there is anything 
not available as we need it, we build it ourselves. We have built engines and everything. 
So we do not shy away from anything. (FO11, Pos. 54)84 
To achieve a culture of innovation and related organisational routines, some interview 
partners explicitly mention the role of flat hierarchies within the organisation and the 
importance of reaching a consensus in decision making (e.g. about the implementation of 
concrete innovation projects), especially across departments (FI1, FI6 | FO8, FO9, FO14, 
                                                        
83 Part of the mission statement of FA14, available online https://www.wenzel-
group.com/en/company/values-mission-vision/ (assessed: 21.10.2020); similar statements apply for 
FI7, FI9 | FO1, FO8, FO11, FO12, FO13 and FO15.  
84 Original quote: Also das, was man am Markt besser kaufen kann, als wir es selbst machen können, das 
kaufen wir. Aber ich sage auch, wir machen alles selbst, einschließlich der Kinder. Also wenn es 
irgendwas nicht gibt, so wie wir es brauchen, dann bauen wir es selbst. Wir haben auch schon Motoren 
gebaut und alles mögliche. Also da schrecken wir vor nichts zurück. 
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FO15). A deeper analysis of the internal organisation of innovation activities including a 
discussion of potential barriers is presented in chapter 5.4. 
The mission statement above points to another aspect important for the understanding 
of innovation strategies and the underlying culture of innovation: the orientation towards 
customers and their needs. All interview partners frequently stress that usually 
innovation-related activities are not only based on the identified needs of customers. 
Often, customers also become important also during the development of new products, 
for example when testing prototypes. 
We clearly state in our company guidelines that the added value for our customers is our 
top priority. Because only if the customer sees an advantage, he buys a new machine. 
Otherwise we can do what we want, then the customer says: Fine, but what do I get out 
of it? (FO8, Pos. 41)85 
Chapter 5.5 looks more closely into the relevance of customers and more generally the 
external dimension for knowledge creation and innovation. This chapter demonstrated 
that innovation is seen as a central element of the firms’ corporate culture. This culture, 
expressed by narratives at different levels (e.g. the firms’ mission statements, cross-
departmental meetings as part of organisational routines, personal conversations) is 
critical to the organisational sense making and strategic practices of internal and external 
knowledge creation.  
5.3.2. Key internal and external drivers of innovation 
All interview partners frequently mention different internal and external drivers of 
innovation.86 They emphasise that both dimensions are equally important to the firms as 
exemplified by this quote: 
There is no single, universal recipe. There are multiple influences that we have. Because 
of our sales organization we have a large, broad network. Of course, we try to be close to 
our customers and the market (...) in order to know what problems, what issues he 
actually has that are not solved satisfactorily for him. (...) Because we are constantly 
dealing with the technologies and application engineering of our field, it is also possible 
that based on own ideas of developers we say: Ok, we have to do something about it. 
(FO1, Pos. 26)87 
                                                        
85 Original quote: Wir sagen klar bei uns in den Unternehmensleitlinien, der Mehrwert für unseren Kunden 
steht an oberster Stelle. Weil nur, wenn der Kunde einen Vorteil sieht, kauft er eine neue Maschine. Sonst 
können wir machen, was wir wollen, dann sagt der Kunde: Schön, aber was habe ich davon? 
86 I understand drivers of innovation as initial internal or external triggers for new ideas to enhance 
existing products or processes or to develop new ones.  
87 Original quote: Da gibt es kein einziges, allgemeines Rezept. Sondern das sind multiple Einflüsse, die wir 
haben. Wir haben aufgrund unserer Vertriebsorganisation ein großes, breites Netzwerk. Darüber 
versuchen wir natürlich nah am Kunden und nah am Markt zu sein (…) um zu wissen welche Probleme, 
welche Themen hat er denn eigentlich, die für ihn nicht zufriedenstellend gelöst sind. (…) Dadurch, dass 
wir uns immer wieder mit den Technologien und der Anwendungstechnik beschäftigen in denen wir 
sind, kann es auch sein, dass wir durch eigene Entwickler-Ideen sagen: Ok, da müssen wir was machen. 
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Internal drivers of innovation are in many ways connected to the existing corporate 
culture of innovation as depicted in the previous chapter. Most firms build on a strong 
internal knowledge base which is also reflected by the high annual spending on R&D (up 
to 10% of total sales) and associated activities (informants who highlight the value of own 
R&D efforts: FI3, FI6, FI7, FI9 | FO1, FO2, FO8, FO11, FO12, FO13, FO14, FO15). Apart from 
R&D, internal competence building and knowledge creation also rests on other units. 
Especially large firms which also have large-scale production facilities report that 
knowledge stemming from daily experiences of well-trained employees in production is 
valuable for internal stimuli for innovation (FI6, FI7 | FO1, FO2, FO8, FO11, FO12, FO14, 
F15). Also, the special role of service technicians has been emphasised in this regard 
(FI3, FI6 | FO8, FO11, FO12, FO14, FO15). Engineering technicians who maintain and 
repair machinery and equipment at the customers’ site often return with valuable ideas 
for the improvements of products.  
When we have prototypes in the R&D unit, our colleagues are out in the field [at the 
customer’s site] from time to time, looking at things that are in use and playing back 
[their experience gained]. In the same way, the customer service technicians are on-site 
internationally and then bring their knowledge back into play. (FO12, Pos. 124)88 
Thus, both, scientific knowledge stemming from R&D and also the practice-based 
knowledge from technicians working either in production or service are valued as key 
internal drivers of innovation.  
A main reason for the strong focus on internal capacities is frequently connected to the 
technological leadership of the firms (e.g. FI7 | FO1, FO2, FO13). Since there are only a few 
competitors and other relevant actors from which to learn, firms need to develop own 
solutions and thereby set standards themselves. While this position limits the options of 
interactive learning with externals, it is also highly relevant for considerations of 
protecting know-how and strategies connected to secrecy (see chapter 5.2.2).  
The broad internal competences are also reflected in the strong absorptive capacities of 
firms, i.e. the ability to integrate external knowledge: all firms profit from external 
drivers of innovation and actively engage with respective sources and channels. First 
and foremost, customers are the most important drivers of innovation for all firms. In 
many cases, informants report about long-lasting, trustful relationships with key 
customers. Firms deploy several channels to connect to customers which are analysed in 
more detail in chapter 5.5.2. More generally, new inputs are generated through close 
observation of current and future market trends. Here, several aspects have repeatedly 
been mentioned. For all firms, attending events such as trade fairs and conferences is 
mandatory to absorb knowledge about markets trends, meet with suppliers and 
customers and to observe competitors. Several informants also mention patents as 
important drivers of innovation (FI6, FI9 | FO1, FO11, FO13, FO15). On the one hand, the 
                                                        
88 Original quote: Wenn wir im Entwicklungsbereich Prototypen haben, sind die Kollegen sind draußen 
vor Ort [beim Kunden] und schauen sich immer mal wieder Sachen an, die im Einsatz sind und spielen 
[gewonnene Erfahrungen] wieder zurück. Genauso sind die Kundendienstmonteure international vor 
Ort und bringen ihr Wissen dann auch wieder ein. 
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observation of patenting activities of competitors is a valuable source of knowledge about 
new technological trends. On the other hand, the management of own patents often serves 
as an internal input for innovation. Every time a patent is going to expire, it is necessary 
for firms to think about follow-up developments and to potentially register a new patent. 
In some cases, patents reflect real innovations. In other cases, they are used as a strategic 
tool to prevent competitors from taking over technologies. 
We also have patent monitoring, of course. (...) This means that we have certain tools 
here where we screen patents according to certain search criteria. (…) It needs to be an 
additional element because if you are always with the customers, you are always only in 
that market segment. The intention here, of course, is to identify completely new trends, 
to look, okay, would that be interesting? (...) Does that open up opportunities for our 
products? (FO13, Pos. 76)89 
Of course, we try to protect the products we develop, i.e. to secure them by patents. And, 
as nice as a patented product is, at some point this protection expires. And then the 
question is what happens next. Of course, this is always a new impulse for us to develop 
successor products that are even better than the previous product and at the same time 
still have the opportunity to create a unique selling point for us by applying for a patent. 
(FO1, Pos. 25)90 
Another key external driver of innovation relates to the role of public authorities and 
regulations. Some interview partners see regulations in Germany and the EU mostly as 
barriers to new market entries and innovation more generally, especially in comparison 
to other world regions where regulations are often less restrictive (FI5, Pos. 92; FI9, Pos. 
13, FI10, Pos. 6). Other informants see multiple advantages of evolving, usually stricter 
regulations: 
 The introduction of new, stricter regulations opens up new market potentials and 
customer needs, e.g. when customers need to upgrade their equipment to meet 
new standards (FI3, Pos. 42; FO13, Pos. 64);  
 Once a product is certified according to new standards, meets new regulations, etc., 
firms have a competitive advantage (FI6, Pos. 28; FI7, Pos. 4); 
 All involved market actors have knowledge about new regulations and have to act 
in line. Thereby, the uncertainty about future trends is reduced and firms can steer 
their innovation activities accordingly (FI3, Pos. 49-50; FI6, Pos. 28; FO13, Pos. 56); 
                                                        
89 Original quote: Wir haben außerdem natürlich auch Patentüberwachung. (…) Das heißt, wir haben hier 
bestimmte Tools, wo wir nach bestimmten Suchkriterien Patente screenen. (…) Das braucht es halt als 
Zusatzelement, weil wenn du immer nur bei den Kunden bist, da bist du immer nur in dem 
Marktsegment drin. Absicht ist es natürlich hier gänzlich neue Trends zu erkennen, zu schauen, okay, 
wäre das eventuell interessant? (…) Tuen sich da Chancen für unsere Produkte auf? 
90 Original quote: Wir versuchen natürlich unsere Produkte, die wir entwickeln, zu schützen, also 
patentrechtlich abzusichern. Und, so schön wie ein patentgeschütztes Produkt ist, irgendwann läuft 
dieser Schutz auch aus. Und dann ist die Frage, wie geht es danach weiter. Das ist für uns natürlich auch 
immer wieder ein neuer Impuls, Nachfolgeprodukte zu entwickeln, die besser sind noch als das 
vorangegangene Produkt und gleichzeitig noch die Möglichkeit haben, über eine Schutzrechts-
anmeldung ein Alleinstellungsmerkmal für uns zu schaffen. 
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 As regulations within in Germany/ the EU are often amongst the strictest 
worldwide, being able to meet new regulations first is seen as a competitive 
advantage at the global scale, since other world regions (e.g. Asia) often follow or 
adapt to regulations first introduced in the EU. Thus, firms based in the EU have a 
temporal advantage in respective regions (FI3, Pos. 42; FO13, Pos. 64). 
Other important sources of external knowledge such as suppliers and universities and 
research institutes are only rarely mentioned as initial triggers for innovation. These 
actors become relevant during later stages of innovation processes (especially suppliers) 
or to broaden the horizons of firms in terms of new technological trends more generally 
(see chapter 5.5.2).  
In sum, interviews revealed no differences regarding the importance of certain drivers of 
innovation according to firm location. All firms build on strong internal capacities, while 
the importance of certain external drivers such as patents largely depends on the industry 
affiliations and technological areas in which the firms operate. In line with other studies, 
findings indicate that firms make use of certain (global) pipelines to complement internal 
capacities (Fitjar & Rodríguez-Pose 2011; Grillitsch & Nilsson 2015). Such pipelines can 
require interactive (e.g. customers) and non-interactive (e.g. patents) modes of learning 
(Glückler 2013, Roper & Love 2018). The following chapter analyses concrete internal 
and external strategies connected to knowledge creation from a geographical perspective. 
5.3.3. The temporal dimension of innovation 
Towards the questions about the speed of innovation cycles and thus the temporal 
pressure for firms to introduce new products, all firm representatives respond that they 
do not face the same pressure to quickly develop new products as firms active in other 
industries, e.g. in consumer electronics. Product life-cycles are comparatively long and the 
development and market introduction of new machines, for example, takes several years. 
Thus, apart from incoming short-term requests of customers for product adaption, 
innovation activities are oriented towards long-term trends and goals.  
There are certain trends that are more short-term, but in the field in which we operate, 
the development horizons, the trend changes are more in the range of three to five years. 
There are always exceptions, because perhaps our customers or the OEMs have certain 
problems that have not really been identified in advance. (FO1, Pos. 22)91 
Informants frequently refer to the following reasons for the low pressure to innovate 
from a temporal perspective: 
 Since they are not attractive for new market entrants and only a few main 
competitors exist, small niche markets in which firms operate are less dynamic 
(FI5 | FO12, FO13, FO14, FO15); 
                                                        
91 Original quote: Es gibt gewisse Trends die kurzfristiger sind, aber in dem Bereich, in dem wir tätig sind, 
da sind die Entwicklungshorizonte, die Trendveränderungen, die sind schon mehr im Bereich von drei 
bis fünf Jahren zu sehen. Es gibt immer mal wieder Ausnahmen, weil vielleicht auch bei unseren Kunden 
oder auch beim OEM gewisse Probleme auftauchen, die vielleicht im Vorfeld nicht so richtig erkannt 
worden sind. 
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 As customers often face high costs for the purchase of products, product life-cycles 
are rather long. In several cases, customers have to invest several hundred 
thousand euros or more when buying machinery, etc. from firms (FI3, FI6, FI7 | 
FO8, FO11, FO12, FO14, FO15); 
 Some of the firms operate in highly regulated markets. In such circumstances, 
introducing new products is a complex, time-consuming process which for 
example requires a series of testing to meet requirements and reach the 
certification of products (FI3, FI5, FI6, FI7, FI9 | FO11, FO12, FO13). 
Yet, many of the interview partners also emphasise that requirements to develop new 
products are steadily growing and becoming increasingly diverse. This is especially 
apparent in new demands connected to existing and upcoming trends in digitalisation. 
While in the past, innovation was mainly connected to hardware, the software is becoming 
more and more relevant (FI4, FI6, FI7, FI10 | FO8, FO14, FO15) and the speed of 
innovation in software is much higher. 
Measurement technology is an innovative environment. That is why a lot is happening. 
So the pressure to innovate is already high, especially in optical measurement 
technology. Conversely, these machines here are 30 to 40 years old. Because there is a 
huge granite plate there. That means the speed of innovation is not so high for the basic 
machine. But what happens on the machine, (...) which buttons you use, which software 
you use, changes very, very quickly and with high pressure. And of course the proportion 
of what that is worth changes. (FO14, Pos. 41)92 
Also, some informants refer to the growing transparency and speed of digital 
communication as accelerators of innovation (FI4, FI7, FI9 | FO1, FO2). Firms are 
increasingly facing various request from customers around the world. Also, some firm 
representatives refer to more competition especially from Asia due to the increased 
transparency (FI5, FI10 | FO8, FO11). 
The changes, the demands that are now being made on the firm are becoming much 
faster and much greater. There has been a lot of momentum. And then you come to your 
desk on Monday morning and you do not think anything bad yet. And then there is a new 
email. (...) It's a list of chemicals. About 15 pages long. One chemical after the other with 
some limit values according to some norms [in the US]. And you are supposed to sign that 
                                                        
92 Original quote: Die Messtechnik ist ein innovatives Umfeld. Deswegen tut sich viel. Also gerade in der 
optischen Messtechnik ist der Innovationsdruck schon hoch. Umgekehrt, diese Maschinen da, die stehen 
30-40 Jahre. Weil da ist ja erstmal eine riesen Granitplatte. Das heißt, von der Grundmaschine ist die 
Innovationsgeschwindigkeit gar nicht so hoch. Aber was auf der Maschine passiert, (…) welche Taster 
Sie verwenden, welche Software Sie verwenden, das ändert sich sehr, sehr schnell und mit hohem Druck. 
Und natürlich der Anteil, was das wert ist verändert sich. 
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your product meets them. (...) In the present case, it is not even possible to confirm this 
just like that. There are tests [necessary] that cost six-figure sums. (FO2, Pos. 37)93 
Apart from these indications for the acceleration of business relations in recent years, 
results of the analyses point towards a certain slowness characterising the innovation 
activities of the firms at focus. This is largely determined by the respective industries and 
technology areas as well as the small markets in which firms operate. In line with the 
concept of slow innovators (Shearmur 2015), firms build on strong internal capacities and 
mostly rely on technological knowledge which loses value rather slowly. Accordingly, 
firms have less need for frequent interaction with externals and choose their partners 
very selectively. While the concept of slow innovation is mainly used to explain innovation 
activities of firms outside agglomerations and thus to point towards differences of firm 
innovation according to geographical contexts (Mayer 2020), findings of this research 
demonstrate that associated strategies of slow innovation are applied by firms located 
inside agglomerations, too. 
Furthermore, many of the strategies and practices identified as important for knowledge 
creation do not require permanent co-location with other actors. Rather, firms make use 
of various channels to facilitate for temporary co-presence. Chapter 5.5 looks closer into 
concrete practices of knowledge creation based on interaction with the most important 
collaboration partners from a geographical perspective.  
The two smallest firms interviewed (FI5 and FI10) are exceptional cases and demonstrate 
that the size of firms affects strategies and practices towards innovation. Due to economic 
and financial constraints and the limited number of employees, these firms do not have 
capacities to strategically engage in innovation as much as the other firms. Rather, they 
aim to secure their status quo by constant product adaptions and improvements and 
avoid riskier innovation projects. Yet, they share similar patterns concerning practices of 
knowledge creation, i.e. the focus on internal capacities and selective relationships with 
external actors.  
5.4. Firm-internal organisation of innovation activities  
As the previous chapters revealed, firm innovation of HCs is nothing which happens by 
accident. On the contrary, firms’ innovation activities are guided by thorough strategic 
considerations of how to best manage internal and external processes of knowledge 
creation. This chapter focusses on the firm-internal organisation of knowledge creation. 
It pays specific attention to the multiple challenges the globally active firms face to enable 
and systematically organise knowledge flows and communication between people, 
departments and establishments across different regions and markets of the world. I first 
                                                        
93 Original quote: Die Wechsel, die Anforderungen, die jetzt ans Unternehmen gestellt werden, werden 
sehr viel schneller sehr viel größer. Da hat es eine Menge Eigendynamik gegeben. Und da kommt man 
montags morgens an den Schreibtisch und denkt noch nichts Böses. Zack, ist da eine neue Email. (…) Ist 
eine Liste von Chemikalien. Gut 15 Seiten lang. Eine Chemikalie nach der anderen mit irgendwelchen 
Grenzwerten nach irgendwelchem Normen aufgebaut. Und denen sollen Sie eben auch noch 
unterschreiben, dass Ihr Produkt das erfüllt. (…) Im vorliegenden Fall kann man das sowieso nicht mal 
eben so bestätigen. Da sind Prüfungen [notwendig], die kosten sechsstellige Beträge. 
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portray these challenges and basic ways of dealing with them in detail. It is becoming clear 
that different kinds of innovation activities require different ways of organising 
knowledge creation – from basic research over constant product improvements to the 
development of new products. Subsequently, I analyse the central role of the 
headquarters for internal knowledge creation. While innovation activities are centralised 
at the headquarters of all firms interviewed, some of them also have further 
establishments which only serve R&D purposes. Finally, attempts and means to 
internationalise internal knowledge dynamics with a specific focus on issues of proximity 
and distance are discussed.  
5.4.1. Main challenges 
Compared to large MNEs, HCs as rather small but globally active firms face multiple 
challenges to organise internal knowledge creation and dynamics. At the most general 
level, firms have to establish effective channels for all employees and departments to 
address relevant problems and ideas and make sure that such inputs are productively 
used in terms of innovation activities. Of course, the same applies the other way around: 
information about current and future product modifications and developments need to 
be available for all parts of the organisation, e.g. for employees working in sales or for 
establishments abroad.  
That is the kind of thing you want to get hold of [ideas from employees]. And for that I 
have to get to the lower levels. And in my opinion these people are the ones who are most 
likely to [recognize problems]. But I have to give these people the opportunity to address 
it somewhere, so that it is pursued with the necessary seriousness and is not dismissed: 
"Oh, you again" and so on. And I find that incredibly difficult. (FI6, Pos. 64)94 
Another issue frequently mentioned in this regard is the need to reach a mutual 
understanding for differing goals, approaches and needs between departments 
(FI3, FI5, FI6, FI9, FI10 | FO8, FO12, FO13, FO14). While, for example, visions and 
approaches of employees in R&D are usually characterised as long-term and technology-
driven, employees of the sales department are naturally more customer-driven and 
confronted with new demands and ideas on a daily basis. To overcome this difficulty, 
more or less all firms build on a cross-departmental, transparent organisation of 
innovation activities throughout the whole process from idea generation to the market 
introduction of products.  
But it is important that all responsible departments are involved. Not like in the past, the 
R&D department comes up with something and then ‘simsalabim’, the door opens from 
the experiment and the sales department is told to sell it. They know at any time what 
                                                        
94 Original quote: Das sind ja diese Dinge, da [an die Ideen der Mitarbeiter] will man ja ran. Und dafür muss 
ich ja auch an die an die unteren Ebenen ran. Und gerade diese Leute sind aus meiner Sicht auch die, die 
am ehesten [Probleme erkennen]. Diesen Leuten muss ich aber eine Möglichkeit geben, das irgendwo zu 
adressieren, dass es auch mit der nötigen Ernsthaftigkeit dann verfolgt wird und nicht abgetan wird: 
"Ach, ihr wieder" und so. Und das finde ich unheimlich schwierig. 
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we are actually doing. So this is openness, transparency, communication. It is very, very 
important. (FO8, Pos. 51)95 
While all firms have weekly or monthly meetings as organisational routines in place to 
formalise innovation activities, some informants also explicitly mention concrete 
management approaches and tools (FI6, FI7, FI9 | FO1, FO2, FO8, FO13, FO14, FO15).  
Of course we have our own development, which is big. Both software and hardware 
development. We have an MPO, Multi Project Office [tool]. This means that all things that 
somehow seem worth implementing have to be handled via such an MPO application, 
then it is decided who does it, internally, externally. This MPO also creates transparency 
for all locations about what we are currently doing. (...) And we bring this together via 
an innovation map with which we then know what we currently have in the pipeline. 
(FO14, Pos. 51)96 
With such tools and approaches, firms are able to build upon a thorough organisation of 
innovation activities with flat organisational hierarchies. They connect different internal 
knowledge bases such as synthetic, practice-based knowledge from production and 
analytical knowledge from R&D. In the words of Meili & Shearmur (2019) they are able to 
profit from the high internal diversity in terms of skills and expertise of employees. While 
this pattern is apparent for most of the firms, the degree of formal structures (e.g. in the 
form of concrete management tools for innovation) seems to be largely depend on their 
size. Yet and in line with the strategic goal to build upon strong internal capacities (see 
chapter 5.2.2), internal diversification is high in all firms, independent from their size or 
location.  
While the aspects addressed above mainly apply for the organisation of innovation 
activities at the headquarters/ in Germany, another main challenge frequently addressed 
by informants is the integration of foreign subsidiaries into internal knowledge flows 
(e.g. FI6 | FO1, FO2, FO8, FO13) 
So we are actually still too small - (...) so we notice at the moment that the whole thing 
of going global is not so easy (...) - everybody feels always badly informed. (FO13, Pos. 
152)97 
At the moment, one of our major challenges in the area of internationalisation is that we 
have to develop products in line with markets and demands. Markets in Europe might 
                                                        
95 Original quote: Aber wichtig ist eben alle verantwortlichen Bereiche des Unternehmens sind involviert. 
Nicht so wie früher, die Entwicklung denkt sich was aus und dann Simsalabim, geht die Tür vom Versuch 
auf und dem Vertrieb wird gesagt, jetzt verkauft das mal. Sondern die wissen zu jedem Zeitpunkt, was 
wir eigentlich tun. Also das ist Offenheit, Transparenz, Kommunikation. Ist sehr sehr wichtig. 
96 Original quote: Wir haben natürlich eine eigene Entwicklung, die groß ist. Sowohl Software- als auch 
Hardwareentwicklung. Wir haben bei uns ein MPO, Multiprojekt-Office [Tool]. Das heißt, alle Sachen, die 
irgendwie es wert erscheinen, das sie auch umgesetzt werden sollen, müssen über so einen MPO-Antrag 
abgewickelt werden, dann wird auch entschieden, wer es macht, intern, extern. Dieses MPO schafft quasi 
auch die Transparenz über alle Standorte, was wir gerade machen. (…) Und das führen wir bei uns über 
eine Innovation Map zusammen, mit der wir dann wissen was wir gerade in der Pipeline haben. 
97 Original quote: Also noch sind wir eigentlich zu klein – (...) also wir merken schon momentan mit dem 
Globalgehen, dass das Ganze nicht so einfach ist (…) – jeder fühlt sich immer schlecht informiert. 
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not function in the same way as markets in Asia. (…) This is something that we, as a firm 
that has grown centrally in Germany and then decentralised to the whole world, must 
first learn to implement. So how do we manage to identify our foreign locations and their 
needs in the markets and then derive concrete development projects from them? (FO1, 
Pos. 35)98 
At the surface, this problem is often connected to the size of the firms and current 
organisational structures under development. But a deeper analysis of attempts to 
internationalise internal knowledge creation in chapter 5.4.3 points towards 
considerations of secrecy and issues of proximities and distances as main obstacles. 
Nonetheless, the establishment of foreign subsidiaries is important for innovation as they 
enable the integration of different needs of customers and markets worldwide.   
Another challenge is to steer several activities related to innovation which run in parallel. 
Informants report about two major kinds of innovation activities at the same time: 
constant product improvements/ new product developments and basic research. Each 
activity requires different internal and external inputs at different stages of the innovation 
process. While the influence of experiences gained in production or from service 
technicians might be quite strong in constant improvements of products, major inputs for 
new product developments usually stem from R&D and the sales department with its 
close connections to customers and markets.  
A completely new machine. Of course, market observation, the customer survey, the 
influence of the sales department, the product manager must be very strong there. There 
is a workshop at the very beginning and the observation of the competitor [is included]. 
(FO15, Pos. 71)99 
Activities towards basic research, in turn, are seen as long-term investments and have no 
immediate pressure to lead to the development of concrete products. Such activities are 
usually carried out by the R&D department and often complemented by collaborative 
arrangements with universities and research institutes.  
This differentiation of innovation activities demonstrates that each type requires 
different ways and principles of organising knowledge creation. Also, results indicate that 
innovation is usually not developed only internally. Rather, the kind of internal and 
external knowledge needed and the frequency of interaction with external knowledge 
holders depend on the type and the current stage of the innovation activities carried out 
(see also chapter 5.5.1).  
                                                        
98 Original quote: Das ist momentan eine unserer größeren Herausforderungen im Bereich der 
Internationalisierung, dass wir natürlich auch Markt- und Bedarfsgerecht Produkte entwickeln 
[müssen]. Märkte in Europa müssen nicht genauso funktionieren wie Märkte in Asien. (…) Das ist etwas, 
das wir als in Deutschland zentral gewachsenes Unternehmen und dann dezentrilisert in die ganze Welt 
hinein, auch erst nochmal richtig lernen müssen, umsetzten müssen. Wie schaffen wir es denn unsere 
Auslandsstandorte und deren Bedarfe in den Märkten zu erfassen und daraus auch konkrete 
Entwicklungsprojekte abzuleiten? 
99 Original quote: Eine völlig neue Maschine. Dort muss natürlich die Marktbeobachtung, die 
Kundenbefragung, der Einfluss des Vertriebs, des Produktmanagers ganz stark sein. Da wird ganz am 
Anfang ein Workshop gemacht, und die Beobachtung des Konkurrenten [fließt mit ein]. 
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5.4.2. The headquarters as the central corporate unit 
Clearly, innovation activities are concentrated at the headquarters of all firms 
interviewed. Informants emphasise the advantage of short communication channels and 
uncomplicated decision-making processes since all departments and relevant persons are 
grouped at one location. Intense face-to-face interaction and the constant interplay 
between different competences are seen as the main advantages of centralising 
innovation activities at one location. The co-location of central function eases cross-
departmental knowledge sharing and reduces control and coordination efforts.  
But in the end, when we really build a completely new machine or a redesign or the next 
generation of the machine, all the departments really sit together permanently and it 
has to be sold inside. Out of all aspects. (FO8, Pos. 49)100 
That is perhaps our advantage as a niche market and also as a medium-sized firm that 
the distances are so short. The fact that the managing director is not sitting anywhere 
else, but across the floor. And also the sales manager, the development manager. You are 
involved in the discussion from the very beginning anyway. (FO12, Pos. 159)101 
The headquarters also function as a central hub to connect with employees from 
subsidiaries via means of temporary co-presence. Thereby the integration of knowledge 
from all over the world is aimed at. For example, (bi-) annual meetings of all executive 
managers of subsidiaries or the managerial staff of global sales, are usually held at the 
headquarters. Such events are used to bring together otherwise globally dispersed 
activities and knowledge. 
Then, of course, we also have service meetings, sales meetings, at least twice a year. 
Where [the employees] come here from all over the world, and then we just talk about 
these topics. (FO8, Pos. 55)102 
Another example of how firms use temporary gatherings at the headquarters to enhance 
mutual learning and knowledge exchange are training centres where employees from 
other establishments come and go (FO1, FO8, FO11, FO12, FO14). 
All technicians, whether from distributors or subsidiaries, always come here for training. 
This means that they are brought up to the level of knowledge and therefore know the 
plant, visit the plant and see how we work and what we do. And are they actually 
                                                        
100 Original quote: Aber letztendlich, wenn wir wirklich eine komplett neue Maschine bauen oder ein Re-
Design oder die nächste Generation der Maschine, da sitzen wirklich alle Abteilungen permanent 
zusammen und es muss verkauft werden innen drin. Aus allen Aspekten heraus. 
101 Original quote: Das ist vielleicht unser Vorteil als Nischenmarkt und auch Mittelständler, dass die Wege 
so kurz sind. Dass der Geschäftsleiter auch nicht irgendwo anders sitzt, sondern der sitzt halt gegenüber. 
Und auch der Vertriebsleiter, der Entwicklungsleiter. Man ist sowieso eingebunden von vornherein 
schon in die Diskussion. 
102 Original quote: Dann haben wir natürlich auch noch jedes Jahr mindestens zwei Mal Service-Meetings, 
Vertriebs-Meetings. Wo dann [die Mitarbeiter] weltweit hierhin kommen und dann wird halt über diese 
Themen gesprochen. 
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relatively connected and they notice how quickly do I get feedback? How quickly do I get 
help? In principle, this is also a demonstration of what we want to see. (FO12, Pos. 127)103 
While the main purpose of such trainings is to gain technical expertise, such short-term 
stays of employees from abroad are considered a central mechanism to create a mutual 
understanding of how things work within the organisation and thereby to ease 
collaboration once employees return to their subsidiaries.  
Dispersed R&D activities in Germany 
Interestingly, three firms decided to relocate certain parts of R&D in organisational and 
spatial terms (FI6 | FO14, FO15). All such established ‘think tanks’ are located in Germany 
and pursue basic research. These – in organisational terms – peripheral units can develop 
new ideas independently from daily routines and control mechanisms at the 
headquarters as the following quotes demonstrate:  
We call these acquired firms think tanks. So we also have 1-2 small locations in Southern 
Germany. And they are only there for research and development. Sometimes you lose 
control, you do not know what they are doing. (...) The think tanks are supposed to work 
very creatively, without bureaucracy. The R&D located here has to fulfill much more 
formalisms, because it results in a product that I have to build. That is why we have these 
think tanks. They also get extra innovation pots from us, they do not have to justify 
themselves. Because if they have to justify themselves, someone has already thought 
about whether it makes sense or not. With many innovations, you do not know at the 
beginning whether they make sense or not. And that is why we try to keep them as far 
away as possible from our normal control mechanisms. (FO14, Pos. 51)104 
We do not officially have a single 3D printer in the firm, but every think tank has one. 
That means they somehow all managed to organize such things past the pots. The R&D 
department here, of course, does not have them. Because they do not have these detours 
and this chance of not being observed [like the think tanks]. (FO14, Pos. 53)105 
                                                        
103 Original quote: Alle Monteure, ob jetzt von Händlern oder Töchtern, kommen immer hier her zur 
Schulung. Das heißt, die werden von uns auf den Wissensstand gebracht und kennen daher dann auch 
das Werk, besichtigen auch das Werk und sehen auch wie wir arbeiten und was wir machen. Und sind 
dann eigentlich relativ angebunden und die merken ja auch, wie schnell kriege ich Feedback? Wie schnell 
kriege ich Hilfe? Das ist im Prinzip ein Vorleben, auch von dem, was wir sehen wollen. 
104 Original quote: Diese Zukauf-Firmen nennen wir Think Tanks. Also wir haben auch in Süddeutschland 
noch 1-2 kleine Standorte. Und die sind nur für das Forschen und Entwickeln da. Da haben sie manchmal 
schon Kontrollverluste, wissen nicht so genauso was sie tun. (…) Die Think Tanks sollen ganz kreativ, 
ohne Bürokratie arbeiten. Die hier angesiedelte F&E muss deutlich mehr Formalismen erfüllen, weil 
daraus ein Produkt kommt, was ich bauen muss. Deswegen diese Think Tanks. Die kriegen bei uns auch 
extra Innovationstöpfe, die müssen sich nicht rechtfertigen dafür. Weil wenn sie sich rechtfertigen 
müssen, hat sich jemand schon Gedanken gemacht, ob das sinnvoll ist oder nicht. Bei vielen Innovationen 
wissen Sie am Anfang ja noch nicht, ob die sinnvoll sind oder nicht. Und deswegen versuchen wir die 
möglichst weit von unseren normalen Kontrollmechanismen wegzuhalten. 
105 Original quote: Wir haben in der Firma offiziell keinen einzigen 3D-Drucker, aber jeder Think Tank hat 
einen. Das heißt, sie haben es irgendwie alle geschafft, an Töpfen vorbei sich solche Sachen zu 
organisieren. Die F&E-Abteilung hier hatten es natürlich nicht. Weil diese Umwege und diese 
Nichtbeobachtungschance [der Think Tanks], die haben sie nicht. 
Strategies and practices towards knowledge creation and innovation – Qualitative results 
150 
With such think tanks, internal conflicts can be avoided as such units are usually in a 
privileged position of having fewer restrictions and more independencies. As they are less 
involved in actual product developments, they are also less likely to leak sensitive 
knowledge when interacting with externals. Echoing findings from Glückler (2014) on 
controversial innovation, such peripheral units are able to tap into diverse knowledge 
pools and to introduce radically new knowledge to the firms which otherwise produce 
rather cumulative knowledge. While in the empirical study of Glückler (2014) results 
indicate that controversial innovation may succeed undetected or even against the will of 
the headquarters, empirical findings of this study indicate that such kind of ‘peripheral’ 
knowledge creation might also be actively supported from the ‘centre’ based on strategic 
considerations to manage the interplay of secrecy, creativity and openness in parallel.  
5.4.3. Internationalisation of knowledge creation and innovation  
Statements of interview partners reveal that in comparison to the management of 
innovation activities at the headquarters, enabling international knowledge exchange and 
creation are difficult organisational tasks. In principle, firms utilise two main channels to 
enable the internationalisation of internal knowledge creation and innovation: physical 
presence via subsidiaries one the one hand, and highly mobile employees enabling regular 
face-to-face meetings to create temporary proximity between otherwise dispersed 
knowledge holders on the other hand. These channels are complemented by using virtual 
communication.  
Subsidiaries  
Apart from two firms (FI4 and FI5) 106 which are single-establishment firms, all firms have 
subsidiaries abroad. Most interviewees report that retrieving relevant information about 
customer needs, market trends or suggestions to improve existing products from 
subsidiaries via means of virtual communication, mobile employees and periodic 
gatherings works well. In the majority of cases the role of subsidiaries can be described 
as ‘scouting units’ which are supposed to transmit knowledge gained in their local 
markets (Monteiro & Birkinshaw 2017).  
They report it. That is always my call: Please people, keep your eyes open. And just 
yesterday we received another email from the other side that another new product has 
been launched in the USA. Which could potentially be in a competitive situation with one 
of ours. Yes, I mean, then we look at it, have evaluated it (...). (FI9, Pos. 70)107 
Also, by inputs from subsidiaries firms know how to adjust their appearance and products 
to local specificities. In this way, employees of subsidiaries have an important function as 
                                                        
106 In order to be close to main customers and partners all over the world, these two firms collaborate 
intensively with local and regional distributors. The interview partner of FI5, for example, describes the 
relationship with these distributors as very cooperative and sees them almost as part of the firm (FI5, 
Pos. 22). 
107 Original quote: Das melden die. Das ist immer mein Aufruf: Bitte Leute, haltet die Augen offen. Und 
gerade gestern haben wir wieder eine Mail gekriegt von denen drüben, dass wieder mal ein neues 
Produkt auf den Markt gekommen ist in den USA. Was sich mit einem von uns unter Umständen in 
Konkurrenzsituation befinden könnte. Ja, ich meine, dann schauen wir es uns an, haben es evaluiert (…).  
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translators and help to reduce cultural and cognitive distances between the headquarters 
and customers in different parts of the world. 
That is why we have this large network of our own subsidiaries all over the world. For 
our size, that is a bit unusual. It also costs a lot of money, because we have native speakers 
there who know if he [the customer] raises his eyebrow on the left or raises it on the 
right, what does that mean? Especially when you are doing business in Asia, this is 
special. In Japan for example, you can read books and still you might not put your foot in 
your mouth on every possible occasion, but you do. (FO8, Pos. 129)108 
Therefore it is of great importance for firms to have the right persons in central positions/ 
at the management level of subsidiaries. Such persons are key brokers bridging two 
worlds: they have to be socialised in the respective country or region in which they act, 
but they also need to be very familiar with the firm and its organisational structures and 
routines. Interview partners emphasise that they place a high priority in the search and 
training of such employees to build a mutual understanding and trustful relationships 
(e.g. FI6, FI7, FI9 | FO11, FO12, FO14). 
So you need people who speak the local language. Who of course are subject to training 
within the organisation, also here in Germany. But in the end they have to be trained, 
educated and work in the country and they have to come from the country. But they must 
understand a certain DNA of the company. (FO1, Pos. 54)109 
But of course we got to know the man very well because he studied and lived here for 2-
3 years. And that is how he found trust in us and he has been doing it for 14 years now. I 
also picked him up personally and I think he was very impressed that I picked him up (...) 
And so we have someone who understands both worlds, in China. And who can also 
transport it very well. And he just says, yes, things work differently in China, we have to 
do it one way or another. And so we have an opinion that we can rely on. (FO11, Pos. 
134-136)110 
Yet, many firm representatives also report that attempts to intensify shared knowledge 
creation with subsidiaries beyond their role as scouting units are difficult so far (FI6, FI7 
| FO1, FO2, FO13, FO14, FO15) which confirms findings of Monteiro & Birkinshaw (2017) 
                                                        
108 Original quote: Deshalb haben wir dieses große Netzwerk von eigenen Niederlassungen in der Welt. Für 
unsere Größe ist das ja schon ein bisschen außergewöhnlich. Kostet auch viel Geld, weil wir natürlich da 
wirklich dann die Native Speaker haben, die natürlich auch wissen, wenn der [Kunde] die Augenbraue 
links hochzieht oder rechts hochzieht, was bedeutet das? Gerade, wenn man im asiatischen Raum 
unterwegs ist, ist das nochmal besonders. In Japan zum Beispiel, also da kann man Bücher lesen und 
trotzdem tritt man vielleicht nicht in jedes Fettnäpfchen, aber man tritt rein. 
109 Original quote: Also sie brauchen da landessprachliche Menschen. Die natürlich hier einer Schulung 
innerhalb der Organisation, auch in Deutschland, unterliegen. Aber letztendlich müssen die in dem Land 
ausgebildet, weitergebildet und eingesetzt werden und müssen aus dem Land kommen. Aber sie müssen 
schon eine gewisse DNA verstehen von dem Unternehmen. 
110 Original quote: Aber so haben wir den Mann natürlich sehr gut kennengelernt, weil der hat 2-3 Jahre 
studiert und hier gewohnt. Und so hat er auch Vertrauen zu uns gefunden und der macht das jetzt seit 
14 Jahren. Ich habe den auch persönlich abgeholt und ich glaube, das hat den wahnsinnig beeindruckt, 
dass ich den abhole (…) Und so haben wir natürlich einen, der die beiden Welten versteht, also in China. 
Und der das auch sehr gut transportieren kann. Und der sagt halt, ja, das läuft in China anders, das 
müssen wir so und so machen. Und so haben wir eben eine Meinung, auf die wir uns verlassen können. 
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about certain challenges connected to international subsidiaries which hinder effective 
knowledge sharing and their integration into concrete innovation activities. Most often 
poor information and communication flows between the headquarters and the 
subsidiaries are mentioned. This is true for both ways. Neither can colleagues abroad 
always sufficiently address their needs or ideas nor are they always actively informed 
about new developments at the headquarters. The case of a new product line of FO2 
introduced in Europe only vividly illustrates this point:  
Sore spot. We are still working on that very issue. We do not communicate enough with 
our subsidiaries. We may be making developments here that they have already made 
long ago. But it did not work out for the customer. Or the other way around: we are doing 
something here and they do not even know it. (...) Alpine is not the revenue driver, but 
this product family is good. But we kept that from the Americans. So we did not 
deliberately conceal it. No, of course not. But our subsidiary did not know that. But there 
are ski resorts in Colorado, or even in the Rockies which are at least as big as those in 
Europe. We did not tell them that. It was stupid. Clearly a mistake that must be corrected. 
(FO2, Pos. 47)111 
Different languages and cultures, cognitive frames and a lack of mutual understanding are 
seen as barriers to effective collaboration with subsidiaries. Thus, issues of lacking social 
and cognitive proximity are not only relevant in inter-organisational modes of knowledge 
creation, but also in intra-organisational ones of MNEs.  
In some cases, however, this is still poor with young colleagues, where I say: Hey, we're 
acting global! I mean, I wasn't a hero at school in languages. Definitely. But I can make 
myself understood and I actually expect that from everyone. But there are still scary 
fears, talking to others and stuff. (FO8, Pos. 131)112 
Of course, this also requires intercultural understanding on our part. So we also have to 
understand that Germany or this organisation it is not the centre of the world, but we 
have to work together and we also have to understand what makes our colleague in 
China tick or our colleague in Brazil tick. (...) Yes, well, we have already found in the past 
                                                        
111 Original quote: Wunder Punkt. Genau an dem Thema arbeiten wir noch. (…)Wir kommunizieren nicht 
genug mit unseren Töchtern. Wir machen hier unter Umständen Entwicklungen, die haben die schon 
längst gemacht. Es ist aber bei dem Kunden nix geworden. Oder umgedreht: Wir machen hier was und 
das wissen die gar nicht. (…) Alpin ist nicht der Umsatzträger, aber diese Produktfamilie ist gut. Das 
haben wir den Amis aber verschwiegen. Also nicht absichtlich verschwiegen. Nein, natürlich nicht. Aber 
unsere Tochtergesellschaft hat das nicht gewusst. Es gibt aber in Colorado oder überhaupt in den 
Rockies, gibt es ja Skigebiete, die sind ja mindestens so groß wie die in Europa. Das haben wir denen 
aber nicht gesagt. War blöd. Ganz deutlicher Fehler, der ausgemerzt werden muss. 
112 Original quote: Das ist teilweise aber auch noch bei jungen mau, wo ich sage: Hey, wir sind global 
unterwegs! Ich meine, ich war kein Held auf der Schule in Sprachen. Definitiv. Aber ich kann mich 
verständlich machen und das erwarte ich eigentlich von jedem. Aber es gibt auch immer noch 
unheimlich Ängste mit anderen zu reden und so. 
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that there are certain hurdles, simply because the understanding for the other was not 
really clear on both sides. (FO1, Pos. 58-60)113 
Mobility of employees, periodic face-to-face meetings and virtual communication  
Interview partners emphasise that they are aware of these barriers and that firms make 
great efforts to minimise the challenges connected to the internationalisation of 
knowledge creation and innovation. Recurrent mechanisms to enable shared knowledge 
creation mentioned include the aforementioned high mobility of employees especially in 
sales and service and periodic face-to-face meetings of decision-makers. Also, long-
term stays of employees, either at the headquarters (e.g. for training) or at one of the 
subsidiaries is seen as an effective mean to foster mutual understanding and learning 
(FO1, FO8, FO11, FO14).  
Next to such approaches to facilitate temporary face-to-face interaction, all firms also 
make use of means of virtual communication. Virtual communication is mainly used for 
everyday cooperation within the firm and across establishments. Some informants 
explicitly mention that firms currently implement shared online platforms and other 
digital tools to accelerate knowledge exchange between people, departments and 
establishments (FI10 | FO1, FO2, FO8, FO13, FO14). At the international scale, however, 
this approach does not come without problems as such collaboration tools stand in 
contrast to the aim to protect know-how, even within the boundaries of the organisation.  
I also received this as a strategic topic last year with the decision that we are now 
becoming more global. To internationalize development, application technology, 
innovation management strictly speaking. None of this is going as smoothly as one likes 
to sell it to the outside world. This is already failing, for example, because of IT structures. 
For example, the fact that it has not yet been possible for our foreign subsidiaries to 
access the innovation management databases. Which has various reasons. In China, it is 
understandable to a certain extent that it is all about data security (...). It is even the case 
that the colleague in China only sees a section, only the Chinese section, when it comes to 
customer relations management. (FO13, Pos. 144)114 
                                                        
113 Original quote: Das verlangt natürlich auch von unserer Seite ein interkulturelles Verständnis. Also wir 
müssen ja auch verstehen, dass nicht Deutschland oder diese Organisation der Nabel der Welt ist, 
sondern wir müssen miteinander arbeiten und müssen auch verstehen, wie tickt denn unser Kollege in 
China oder wie tickt der Kollege in Brasilien. (…) Ja, also wir haben auch schon in der Vergangenheit 
festgestellt, dass es gewisse Hürden gibt, weil einfach das Verständnis für den anderen auf beiden Seiten 
nicht so richtig klar war. 
114 Original quote: Ich habe das auch als strategisches Thema bekommen im letzten Jahr mit dem 
Entschluss, dass wir jetzt globaler werden. Die Entwicklung, Anwendungstechnik, das 
Innovationsmanagement streng genommen, zu internationalisieren. Das läuft alles nicht so rund, wie 
man das gerne nach außen verkauft. Das scheitert zum Beispiel schon an den IT-Strukturen. Dass es zum 
Beispiel es bisher nicht ermöglicht wurde, dass unsere Auslandsgesellschaften auf die 
Innovationsmanagementdatenbanken zurückgreifen können. Was verschiedene Gründe hat. In China ist 
es gewisser Weise verständlich, da geht es um die Datensicherheit (…). Es ist sogar so, dass der Kollege 
in China, was das Customer-Relations-Management betrifft, nur einen Ausschnitt, nur den chinesischen 
sieht. 
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The example of virtual communication points towards an important constraint relevant 
in the context of this sub-chapter: Due to issues of secrecy, most of the firms deliberately 
decide not to integrate subsidiaries abroad into innovation activities and to rather treat 
them on purpose as pure scouting units. The following quote sums up well what was made 
clear also in discussions with other interview partners (FI6, FI7 | FO1, FO8, FO11, 
FO13)115: 
The Chinese, they produce, but we don't let them develop. But that has much more to do 
with know-how. So we try to keep the threads together here. If they have an idea, then 
they have to get it through to us. I don't know if that always works well. (...) Well, as I 
said, we solve it relatively arrogantly. But out of caution, we can't deal with all the 
security issues in the world, so we're very restrictive. The Chinese build machines for us 
that are not quite so critical. They're more concerned with quantity than high 
technology. They do that very well. But we give them only the minimum of information 
they need. (FO14, Pos. 61-63)116 
Next to secrecy, three interview partners also mentioned the lack of skills and competence 
at foreign establishments as a reason the concentrate innovation activities at the 
headquarters (FO1, FO8, FO11).  
This chapter focussed on the firm-internal dimension of innovation activities and ways of 
intra-organisational knowledge creation. All firms face the challenge to overcome the 
tension between the need for the global dispersal of knowledge, e.g. to meet customer 
needs and markets trends worldwide – and to integrate knowledge from all over the 
world at the headquarters as the central unit of innovation. Based on the relational 
perspective of this research, the analysis demonstrates that innovation is a socially 
embedded process which requires different types of proximity and may profit from 
different types of distance at the same time (Ibert 2010, see chapter 2.3.3). The 
concentration of innovation activities at the headquarters provides for intense, routinized 
collaboration opportunities between people with different skills and competences across 
departments who profit from organisational, social and cognitive proximity. Yet, distant 
knowledge about different cultural and social norms, local needs and preferences, etc. 
translated via subsidiaries can be productively acquired and used as inputs for 
innovation.  
Distances especially in cognitive, social and cultural terms, however, also hinder a 
stronger integration of subsidiaries into shared knowledge creation. Findings in this 
                                                        
115 Occasionally, two firms (FA1 and FA14) have smaller development projects (e.g. the coding of certain 
parts of a software) at foreign subsidiaries. But here too, they are cautious not to leak too much 
knowledge. 
116 Original quote Die Chinesen, die produzieren zwar, aber die lassen wir nicht entwickeln. Das hat aber 
viel mehr mit Know-how zu tun. Also da versuchen wir die Fäden hier zusammen zuhalten. Wenn die 
eine Idee haben, dann müssen die eigentlich an uns rangehen. Ob das immer gut funktioniert, weiß ich 
nicht. (…) Also wie gesagt, wir lösen es relativ arrogant. Aber aus Vorsicht, wir können uns nicht mit 
allen Sicherheitsthemen der Welt beschäftigen, deswegen sind wir da sehr restriktiv. Die Chinesen 
bauen für uns die Maschinen, die nicht ganz so kritisch sind. Die eher auf Stückzahlen sind denn auf 
Hochtechnologien. Das machen die auch sehr, sehr gut. Aber sie kriegen von uns auch nur das minimale 
an nötigen Informationen. 
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regard underline that innovation and knowledge creation cannot take place anywhere but 
are always embedded in socio-spatial contexts. These findings do not stand in contrast to 
the pivotal role ascribed to GINs for MNEs (e.g. Chaminade et al. 2016). Rather, they point 
towards a careful consideration of the organisational challenges and capabilities as well 
as strategic purposes (including issues of secrecy) connected to building up GINs.  
Compared by location, no fundamental differences of strategies and practices between 
firms have been detected. Of course, larger firms (i.e. those firms located outside of 
agglomerations) have bigger networks of foreign subsidiaries. This, however, does not 
seem to affect basic approaches.  
5.5. The external dimension of innovation activities  
This chapter looks at the external dimension of innovation activities and how the sourcing 
of external knowledge in general – and the exchange and collaboration with other actors 
more specifically – work. So far it has been shown that all firms build on strong internal 
capabilities but also rely on external inputs to innovate (see chapter 5.3). One major 
observation relevant in the context of this chapter is that issues of secrecy, the fear of 
losing know-how and the trust in internal capabilities strongly affect strategic decisions 
to reach out for external sources of knowledge (see chapter 5.3.3). I pay specific attention 
to different kinds of search strategies, and the types of actors firms mainly collaborate 
with when presenting main external sources of knowledge. Subsequently, I focus on 
concrete practices of collaboration to analyse the role of geography for interactive modes 
of knowledge creation. In conclusion, the value of external knowledge for the firms’ 
innovation activities is assessed, also in light of their strong internal capabilities.  
5.5.1. Access to external sources of knowledge  
This chapter intends to systemically uncover how firms initially identify and subsequently 
utilise external knowledge. In chapter 5.2.2, the differentiation between non-interactive 
forms of knowledge sourcing and interactive modes of knowledge creation has been 
introduced. Both strategies to gain external knowledge are pursued in parallel by all firms. 
They reach from observation, e.g. via desk research or patent monitoring over the 
participation in events such as trade fairs to more formal collaborations with key 
partners. This listing of potential knowledge sources shows that firms constantly need to 
internalise diverse and globally dispersed types of knowledge.  
Types of search strategies 
Prior to accessing external knowledge, firms need to be able to formulate the 
requirements (what knowledge is needed?) and to identify potential sources of it (where 
does the knowledge reside?) (Maskell 2014). Several aspects reduce these issues of 
problem and source awareness for the firms at focus. Since all firms are highly specialised 
and active in niche markets, both the knowledge about their products and respective 
technologies as well as potential sources of external knowledge is high. Based on their 
thorough organisation of internal innovation processes, firms can build on well-
established approaches to address needs for external knowledge (see chapter 5.4) and 
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systematically pursue the search for it. In principle, they follow two main strategies to 
scan for and identify relevant external knowledge (see table 28).  
The first strategy comprises practices of non-interactive forms of knowledge sourcing and 
partly also informal modes of interactive knowledge creation. This strategy is 
characterised by a broad search for upcoming trends, inputs for new ideas and 
networking opportunities. Broad search is mainly driven by desk research and the 
attendance of temporary events such trade fairs or conferences. While the problem 
awareness is rather low, due to the good knowledge of market structures, main actors and 
events the source awareness is high. 
The selective search strategy differs in the sense that firms are aware of the need for a 
concrete piece of knowledge from external actors. Most often such needs occur during the 
development of new products or in basic research. In such a case, the search for 
knowledge is guided by prior experiences and personal networks.  
The market is of course also relatively manageable. So when I talk about the market, I 
mean the protagonists that are there. We naturally have a close network of people who 
deal with such topics. Be it at university level or in the area of institutions. That's why we 
don't start out from scratch every time. It's something that actually develops. So we 
almost have permanent partners with whom we work on various topics. (FI6, Pos. 92)117 
As mentioned in chapter 5.3.2 the importance of certain sources of knowledge largely 
depends on the industry affiliations and technological areas in which the firms operate. 
Firms which produce highly complex machinery, more often make use of patent 
monitoring as a strategic tool to observe competitors and technological trends (FI6, FI9 | 
FO1, FO11, FO13, FO15). In turn, firms active in the field of medical equipment more often 
seek inputs by reading scientific papers and attending congresses (FI5 and FI9).  
Table 28: Main approaches of firms when searching for external knowledge. 
 
Main search strategies 
 Broad search Selective search 
Problem awareness Low High 
Source awareness High High 
Approach to gain knowledge Mainly non-interactive knowledge  
sourcing 
 Desk research 
 Observation of competitors 
 Monitoring of patents 
 Participating in fairs, 
conferences 
Informal & formal modes of 
interactive knowledge creation 
 Participating in key events (e.g. 
workshops of industry 
associations) 
 Personal networks 
 Cooperating with key partners 
(e.g. customers) 
 
                                                        
117 Original quote: Der Markt ist natürlich auch relativ überschaubar. Also, wenn ich vom Markt spreche, 
meine ich die Protagonisten, die es da gibt. Wir haben natürlich ein enges Netzwerk an Leuten, die sich 
mit solchen Themen beschäftigen. Sei es jetzt auf Universitätsebene oder eben im Bereich der 
Institutionen. Deswegen ist es jetzt nicht so, dass wir jedes Mal auf grüner Wiese anfangen. Sondern 
sowas entwickelt sich dann eigentlich. Also wir haben fast schon feste Partner, mit denen wir an 
verschiedenen Themen arbeiten. 
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Establishing interactive knowledge creation 
To establish formal modes of interactive knowledge creation, e.g. via joint innovation 
projects, prior experiences in the markets and respective technological fields, past and 
current partnerships with other actors as well as personal networks play a decisive 
role. The latter aspect becomes especially apparent when firms seek knowledge for basic 
research. In such cases, interview partners frequently mention own contacts (e.g. to 
former colleagues from their work at universities) or contacts from other employees in 
the firm as main facilitators to establish and maintain connections with universities and 
research institutes (FI3, FI5, FI6, FI9 | FO2, FO8, FO12, FO13, FO14, FO15). 
Then you look: Do you know a company? Do you have a contact person? Or you talk to 
universities, to people you might know in private. After the motto, let's have a beer or a 
glass of wine. ‘This or that idea, do you have someone there or do you know someone who 
deals with it?’ And so the whole thing unfolds. Personal contacts are used very, very much. 
(...) That can be anywhere. Can be abroad. It can be close by. All over Germany. Everyone 
has his own personal network. (FO8, Pos. 117-119)118 
In light of the relational perspective on economic action in space (see chapter 2.3.2), such 
search strategies indicate that individual actors such as managers perform multiple 
professional and private roles at the same time. In so doing, firms profit from different 
networks of relations at the individual and organisational level in parallel that do not 
follow purely economic rationales but involve elements such as experience and trust 
(Bathelt & Glückler 2018). In such constellations, social proximity to establish interactive 
knowledge creation plays an important role while geographical proximity is of less 
relevance (see also chapter 5.5.2 below). Yet, firm representatives make clear that due to 
personal contacts and the location of key customers usually the search for partners starts 
and is focussed on actors in Germany (FI3, FI6, FI9 | FO1, FO2, FO8, FO12, FO15). This is 
mainly connected to issues of high institutional, cognitive and social proximities. 
Interview partners frequently refer to the common language as well as the pre-existing 
trust and the mutual understanding of norms, habits and routines, i.e. a common business 
culture, as main advantages.  
We also have an important customer in Poland, also Italians, but we are starting with 
the Germans. Because with them communication and contact are much easier. For 
example, since the day before yesterday we have people from [company name] here, we 
know each other personally. And then we get feedback from them. (FO15, Pos. 109)119 
                                                        
118 Original quote: Dann guckt man: Kennt man eine Firma davon? Hat man da einen Ansprechpartner? Oder 
man spricht mit Universitäten, mit den Leuten, die man vielleicht auch privat kennt. Nach dem Motto, 
lass uns mal ein Bier trinken oder ein Glas Wein. Die und die Idee, hast du da jemanden oder kennst du 
jemanden, der sich damit auseinandersetzt? Und so entwickelt sich das Ganze. Also da werden schon 
auch sehr, sehr stark die persönlichen Kontakte genutzt. (…) Das kann überall sein. Können im Ausland 
sein. Das kann hier in der Nähe sein. In ganz Deutschland. Jeder hat so sein eigenes persönliches 
Netzwerk. 
119 Original quote: Wir haben auch in Polen einen wichtigen Abnehmer, auch italienische, aber wir beginnen 
mit den Deutschen. Weil da die Kommunikation und der Kontakt viel einfacher sind. Wir haben jetzt zum 
Beispiel seit vorgestern von [Unternehmen XY] hier Leute, da kennt man sich persönlich. Und dann 
kriegen wir von denen Feedbacks. 
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The central role of mobility 
Key to access and internalise the globally dispersed knowledge is the high mobility of 
employees both in cases of informal and formal modes of interactive knowledge creation. 
The participation in events such as main international trade fairs or events of industry 
associations as well as frequent visits of important partners is considered mandatory in 
this context. The same applies to formal modes of interactive knowledge creation, e.g. in 
joint innovation projects. Organizing temporary proximity of involved persons, e.g. via 
workshops, is considered central to foster mutual learning and knowledge exchange.  
Apart from different weightings of certain knowledge sources, no differences in 
approaches to access external knowledge according to location, size or age of firms have 
been found. 
5.5.2. Collaboration with partners  
Interview partners mentioned four main types of partners firms collaborate with to create 
knowledge for their innovation activities: distributors, customers, suppliers and 
universities and research institutes. The first type – distributors – differs from the other 
types as they mainly serve as brokers between firms and their customers and markets. 
Similar to the role of subsidiaries as scouting units (see chapter 5.4.3), they serve to 
transmit knowledge about specific needs or new ideas gained in their local markets. In 
this sense, distributors are seen as highly important actors and all firms make use of dense 
networks of distributors worldwide.  
So we are actually in constant communication with the local distributors. Also, they come 
here at least once a year and receive trainings. (...) The sales staff visits a country or a 
distributor with potential at least three to four times a year. (FI4, Pos. 48)120 
Distributors, however, have not been mentioned as important partners during innovation 
processes in the interviews and are therefore excluded from the further analysis. The 
other types of partners are distinguished between market-based and research-based 
groups of collaboration partners since interaction with them differs in terms of types of 
knowledge involved and modes of learning and innovation applied (Jensen et al. 2007, 
Huggins et al. 2019, see chapter 2.2.1). Partners of the market-based group (customers 
and suppliers) are doing business in the same or related markets and operate in similar 
contexts. Firms profit from experience-based know-how and learning by doing (DUI mode 
of innovation). In contrast, collaboration with partners of the research-based group 
(universities and research institutes) is based on more formalised interactions and the 
creation and use of codified scientific and technical knowledge (STI mode). Therefore, 
collaboration with partners of the two groups requires different approaches and 
practices. 
 
                                                        
120 Original quote: Wir stehen also eigentlich ständig mit den Händlern vor Ort in Kommunikation. Die 
kommen ja auch mindestens einmal im Jahr her und kriegen Schulungen und Trainings. (…) Der 
Außendienst besucht ein Land oder einen Händler mit Potential mindestens drei bis vier Mal im Jahr. 
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Market-based partners 
Customers are the most important external drivers of innovation for all firms (see 
chapter 5.3.2). Firms deploy several channels to connect to customers and align their 
innovation activities towards their needs. Apart from close connection and frequent 
exchanges via subsidiaries and mobile employees in sales and service as well as virtual 
communication (see chapter 5.2.2), some informants also report about periodic events 
for key customers either at their headquarters or as part of bigger events such as trade 
fairs (FI5, FI9 | FO8, FO12, FO14, FO15). Such events are primarily used to discuss long 
term trends, to align respective activities and to receive direct feedback on own ideas for 
product development. Personal meetings at the management level at such events also 
enable trust formation (i.e. social proximity) and more generally the fostering of 
partnerships between firms.  
The case of FO8 exemplary illustrates how close connections to customers enable the 
creation of new and relevant ideas. In this case, a special request of a customer led to the 
development of a new, customised product which today has become an important part of 
the firm’s product portfolio worldwide:  
Whereby we have also built really special machines in other areas on request of a 
customer. And we never thought that it would explode like that. It has become a huge 
market. So we have complete playgrounds. We take care of the standard products, we 
partly do partial exclusivity, we partly do 100% exclusivity, but of course, the more it 
goes into exclusivity for a customer, the more he has to pay. If he tells us, okay, two years 
of exclusivity after series production, after that you can sell it freely, then we also take 
over some costs. (FO8, Pos. 47)121 
Customers become particularly relevant during certain stages of innovation processes. 
They are not only important for idea generation but also for idea testing. Once firms 
worked out an idea more precisely they usually seek direct feedback from customers. 
Also, customers become relevant towards the end of innovation processes. Firms choose 
well-known key customers for the testing of prototypes (e.g. FI3, FI5, FI9 | FO2, FO8, FO12, 
FO15).  
And then we thought about how we could do that, made samples. (...) These samples 
arrived in Finland just yesterday. The customer should try them out and then say: "Okay, 
that worked well" or "There is a defect" or so and so it goes on. So these are ideas that a 
                                                        
121 Original quote: Wobei wir auch in anderen Bereichen wirklich Sondermaschinen gebaut haben auf 
Wunsch eines Kunden. Und hätten nie gedacht, dass das so explodiert. Es ist ein Riesenmarkt geworden. 
Also wir haben komplette Spielwiesen. Wir kümmern uns um die Standardprodukte, wir machen 
teilweise Teil-Exklusivität, wir machen teilweise 100% Exklusivität, aber klar, je mehr es in die 
Exklusivität reingeht für einen Kunden, desto mehr hat er zu bezahlen. Wenn er uns sagt, okay, zwei 
Jahre Exklusivität nach Serienreife, danach könnt ihr es frei verkaufen, dann übernehmen wir auch 
Kosten. 
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customer gives us. Which you see when you are outside [at the customer’s site]. (FO2, 
Pos. 43)122 
Compared with other fields, the market is relatively transparent. Especially since 
endoscopy requires skills that not everyone can do. In the USA there are perhaps 10-20 
people who are so good that we enjoy working with them. The same applies in Germany. 
There are simply top people. They are the ones who are the first to try out our new things 
(…). (FI9, Pos. 74)123 
Especially the testing of prototypes often requires intense collaboration and frequent 
visits of customers. This kind of collaboration is characterised as the DUI mode of 
innovation (see chapter 2.2.1) which relies on the creation and exchange of experienced-
based knowledge and intense, rather informal interaction. Some informants explicitly 
state that for the testing of prototypes they seek customers in close geographical 
proximity in order to enhance opportunities for face-to-face meetings (FO8, FO12, FO15). 
It has been also mentioned, however, that firms see no problem in having such 
arrangements with customers worldwide (FI3, FI7, FI9 | FO8, FO12). In such cases, a 
frequently mentioned option for firms is to enable long-term stays at the customers’ 
location.  
Of course, the whole thing is always very strongly driven by customers. So to that extent, 
innovation also arises in dialogue with our customers worldwide, then at the end of the 
day. We are currently testing large systems in the USA, for example, where there are very 
concrete ideas from customers and partners. (FI7, Pos. 20)124 
Especially when collaborating with international customers firms are confronted with 
different cultures, norms and values. Interview partners pointed out that a certain extend 
of experience both at the personal and organisational level is indispensable to overcome 
such distances. The common interested in and knowledge of the highly specialised 
technologies (i.e. high cognitive proximity), however, eases everyday cooperation. 
I think we are taking a rather shirt-sleeved approach, yes, you probably have to say so. 
Of course you always have cultural differences (...). Whether you are in West China or in 
                                                        
122 Original quote: Und dann haben wir uns überlegt, wie wir das machen können, haben Muster hergestellt. 
(…) Diese Muster sind just gestern in Finnland angekommen. Der Kunde soll sie ausprobieren und soll 
dann sagen: "Okay, das hat gut geklappt." oder "Da ist ein Mangel." oder so und so geht das weiter. Das 
sind also Ideen, die uns ein Kunde gibt. Die man sieht wenn man draußen [beim Kunden] ist. 
123 Original quote: Das ist verglichen mit anderen Feldern relativ transparent, der Markt. Zumal in der 
Endoskopie Skills eben gefordert sind, die nicht alle können. Also es gibt in den USA vielleicht 10-20 
Leute, die wirklich so gut sind, dass wir mit denen gerne arbeiten. Das gleiche gilt in Deutschland. Es gibt 
halt Topleute. Das sind dann auch diejenigen, die unsere neuen Sachen als erste ausprobieren (…). 
124 Original quote: Getrieben wird das Ganze natürlich sehr stark immer von Kunden. Also soweit entsteht 
natürlich Innovation auch im Dialog mit unseren Kunden weltweit, dann am Ende des Tages. Wir testen 
gerade große Anlagen in den USA zum Beispiel, wo es sehr konkrete Vorstellungen von Kunden und 
Partnern gibt. 
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East China (...) there are also differences. I think the positive thing about it is that we are 
all united by technology and the goal of using technology efficiently. (FO12, Pos. 132)125 
The last years it was mainly done by a colleague who had been there several times before 
and who was well known and already had grey hair because they wanted a senior. So he 
should at least be in his mid-50s. At least. He also said at the end, yes the Japanese are 
also good technologists (...). Although they don't really want technical support. At least 
not very big. But: "We have a contract. This is a matter of honour." And it's also an honour 
for them that the German engineer has come to see this. (FI3, Pos. 28)126 
Next to customers, firms also cooperate with their suppliers. But the statements of the 
interview partners suggest that collaborations with suppliers work differently. In the 
majority of cases, they only become relevant during the stage of concrete product 
development, i.e. when the ideas for new products have already been worked out. As at 
this stage the firms have a sound knowledge of the components needed, such 
collaborations are more formalised (i.e. contract work and as for as possible standard 
products). One of the main reasons for the reluctance towards more open modes of 
innovation can be seen in the fear of knowledge leakage as suppliers could also 
collaborate with competitors. This does not exclude the possibility that feedback from 
suppliers (e.g. about problems in implementation) may not result in inputs valuable for 
the firms’ innovation activities (FI3, FI4, FI5, FI7 | FO1, FO8, FO11, FO15). 
"These are the technical requirements, these are the functionalities, and this is the result 
it has to deliver. It should be ready on 31.10.2019. I would like to have the first reference 
sample in July 2019. Make me an offer, see if you can do it." Then he basically writes 
what's called a specification. "That, that, that I should do, do I understand that correctly? 
I can do this, this and that. This is the timeline, this is the cost." And if fits together, a 
cooperation agreement is formulated. (FI4, Pos. 68)127 
Yet, some interview partners also report about intense collaboration with suppliers which 
are built on long-lasting, trustful relationships. In some cases, suppliers even produce 
exclusive components for the firms (FI6 | FO2, FO12, FO14). 
                                                        
125 Original quote: Ich glaube, da gehen wir recht hemdsärmelig ran, ja muss man wahrscheinlich so sagen. 
Natürlich haben Sie immer kulturelle Unterschiede, (…). Ob Sie dort in West-China oder in Ost-China (…) 
auch da sind schon Unterschiede. Ich glaube, das Positive an der Geschichte ist, uns eint alle die Technik 
und das Ziel, die Technik effizient einzusetzen.   
126 Original quote: Die letzten Jahre hat das hauptsächlich ein Kollege gemacht, der eben schon öfter dort 
war und eben auch bekannt und auch schon graue Haare hatte, weil sie wollten einen Senior. Also er 
sollte mindestens Mitte 50 sein. Mindestens. Er hat auch am Ende gesagt, ja die Japaner sind auch gute 
Technologen (…). Wobei sie nicht ernsthaft technische Unterstützungen wollen. Zumindest nicht sehr 
groß. Sondern: "Wir haben einen Vertrag. Das ist eine Sache der Ehre." Und das ist für sie auch eine Ehre, 
dass für sie da extra der deutsche Ingenieur anreist und sich das anschaut. 
127 Original quote: “Das sind die technischen Voraussetzungen, das sind die Funktionalitäten, das ist das 
Ergebnis, was es liefern muss. Es sollte am 31.10.2019 fertig sein. Das erste Referenzmuster möchte ich 
im Juli 2019 haben. Mach mir darauf ein Angebot, ob du das hinkriegst." Dann schreibt der im Prinzip 
ein sogenanntes Lastenheft. "Das, das, das soll ich machen, habe ich das richtig verstanden? Das, das, das 
kann ich machen. Das ist die Zeit, das sind die Kosten." Und wenn das zusammenpasst, formuliert man 
daraus einen Kooperationsvertrag. 
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Because we don't build everything, we naturally have what you would call suppliers, but 
for us they are more like real partners. So when we dismantle a machine like this, we 
have two to three large partners who also supply important parts. They're important 
sources of inspiration, we talk to them a lot. (FO14, Pos. 69)128 
Similar to the collaborations with customers, partnerships with suppliers which require 
intense interaction are strongly focused on Germany. In case rather standard components 
are needed, collaborations are more widely spread from a geographical perspective. 
Research-based partners 
All firms (apart from FI10, see chapter 5.3.4) intensively collaborate with universities 
and research institutes for basic research, but almost exclusively in Germany. As is it 
also the case with other knowledge sources, the choice of partners is limited due to the 
highly specific technology area in which HCs act. Thus, there are only very view institutes 
and professors which match the specific profile as potential collaborators. The options for 
collaborations are usually well known according to interview partners. As has been 
depicted in chapter 5.5.1, the establishment of collaborations often rests on personal 
networks, i.e. high social proximity. 
For our topic, i.e. classical measurement technology, there are only 2-3 professorships at 
all that play a role. Now in optics, of course, there are a few more. There are many 
professorships which deal with optical sensors. But to find the right ones is rather an 
issue of personal networks. We hire physicists who have worked on such things. They did 
a doctorate somewhere. And then you have a relationship there. (FO14, Pos. 97)129 
Reasons for most firms to take part in research projects are networking opportunities and 
the observation of trends. In such cases, concrete results of projects are irrelevant.  
The background to why we do this is, of course, to have contact with the institutes. 
Bilateral projects can then also arise there. And on the other hand to be always up to 
date, what are the institutes doing right now? And the third aspect is of course to meet 
potential customers or market companions in order to find out what others are doing, 
where is the industry heading? What is going on there? (FO13, Pos. 92)130 
                                                        
128 Original quote: Weil wir eben nicht alles bauen, haben wir natürlich, man würde sie Zulieferer nennen, 
es sind aber für uns eher wirkliche Partner. Also wenn wir so eine Maschine zerlegen, haben wir zwei 
bis drei große Partner, die auch wichtige Teile zuliefern, die sind natürlich wichtige Impulsgeber, mit 
denen reden wir viel. 
129 Original quote: Es gibt für unser Thema, also klassische Messtechnik, gibt es nur 2-3 Lehrstühle 
überhaupt, die eine Rolle spiele. Jetzt bei der Optik gibt es natürlich einige mehr. Also viele Lehrstühle, 
die sich mit optischen Sensoren beschäftigen. Aber die richtigen da zu finden ist eher persönliches 
Netzwerk. Wir stellen halt Physiker ein, die halt an solchen Dingen gearbeitet haben. Die haben irgendwo 
promoviert. Und dann hat man da eine Beziehung. 
130 Original quote: Hintergrund, warum wir das machen, ist natürlich einmal, um mit den Instituten Kontakt 
zu haben. Dort können sich ja auch dann bilaterale Projekte ergeben. Und zum anderen immer auf dem 
Laufenden zu sein, was machen die Institute gerade? Und der dritte Aspekt ist natürlich dort auch wieder 
potentielle Kunden oder Marktbegleiter zu treffen, um daraus wieder zu wissen, womit beschäftigen 
sich andere, wo läuft die Industrie hin? Was läuft da? 
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Thus, firms rather seek for low cognitive proximity to learn about technologies and tap 
into new knowledge pools. In case firms engage in larger project-consortia, informants 
report that they make sure projects are in areas which are not too close to their core 
technological advantage as they fear the leak of knowledge to outsiders. This aspect again 
demonstrates the highly selective nature of collaborations.  
All interview partners state that in principle, the geographical location of this kind of 
collaboration partner is irrelevant as intense periods of interaction are not required. 
Personal meetings only take place periodically and on fixed dates. Yet, some informants 
also report about long-lasting relationships to regional technical colleges and universities 
(esp. FI3, FI4, FI9 | FO8, FO11, FO14, FO15). Especially in these cases, connections not 
only serve to pursue shared research projects but also to make contact to students as 
potential employees (e.g. via teaching, internships and supervision of final theses, 
provision of machines for education and training). 
In principle, firms face no difficulties in shaping joint research projects as they can rely on 
their dense (personal) networks. As for several funding schemes industrial partners are 
needed, firms are often asked to join consortia and can then choose from the most 
interesting ones. In such cases, they face the advantage that they do not have to take care 
of organisational issues connected to the funding scheme (e.g. project management, 
financials). As statements of interview partners reveal, this aspect, i.e. the bureaucracy 
connected to funded research projects (especially at EU-level), appears to be the largest 
obstacle for firms to engage in this kind of collaboration (FI5, FI6, FI9 | FO11, FO13, FO14).  
So we are not familiar with EU directives, we are not familiar with all these funding 
guidelines, we are involved in them, so to speak. You [i.e. the partner] take care of the 
formalities. You make sure your people get paid. And we always just add our employees 
to that. So we don't live on any money, government money, or any funding. (FO14, Pos. 
91)131 
If firms are interested in a specific technological topic or have a certain problem, they also 
work bi-lateral with institutes. Then they either find a suitable funding scheme or they 
finance the project themselves, e.g. by funding a doctoral position. One interview partner 
reports that due to the bureaucracy, the firm completely ignores funding schemes when 
collaborating with research-based partners:  
We're doing this without funding. We once did a funded one and it was such bullshit. So 
I mean, people are all saying, today it would be so much easier and so on. But I'm sick of 
                                                        
131 Original quote: Also wir kennen uns nicht mit EU-Richtlinien aus, wir kennen uns also mit diesen ganzen 
Förderrichtlinien kennen wir uns nicht aus, da beteiligen wir uns dran sozusagen. Ihr kümmert euch um 
die Formalien. Ihr sorgt dafür, dass eure Leute bezahlt werden. Und wir tuen eigentlich immer nur unser 
Schäflein dann dazu. Also wir leben auch nicht von irgendwelchen Geldern, staatlichen Dingen, 
irgendeinem Fördertopf (…) 
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it. Let me put it this way: As long as we can afford it, we'll do it this way. It's faster. A lot 
less unproductive work. (FO11, Pos. 168-172)132 
5.5.3. Evaluation of the external dimension for innovation 
All firms profit from internal and external inputs for innovation activities. For them trans-
local (global) pipelines are essential and complement internal capabilities (Huggins & 
Johnston 2009; Grillitsch & Nilsson 2015; Fitjar & Rodríguez-Pose 2017). This is true for 
firms located inside (Bathelt et al. 2004) as well as for those located outside of 
agglomerations (Grillitsch & Nilsson 2015). The results of the analyses of the interviews 
point out that for highly specialised, globally active HCs the access to knowledge sources 
or the implementation of collaborative projects are not affected or inhibited by the firms’ 
locations in any particular way. In fact, firms located inside and outside of agglomerations 
share the same patterns. The relevance and use of certain knowledge sources rather 
depends on the industry affiliation and to some extend also on the size of the firms, i.e. the 
resources the firms have to engage with externals.  
Apart from non-interactive modes of knowledge sourcing, three main external sources of 
knowledge have been identified: customers, universities and research institutions and 
trade fairs and conferences. The interplay of trans-local, formal connections and the 
participation in the global buzz of international community gatherings confirms findings 
of other studies which point towards the increasing importance of mobility and 
temporary co-presence for interactive knowledge creation ((Bathelt & Henn 2014).  
In the context of this chapter it is particularly important to emphasise again that the 
external dimension of innovation activities often only becomes relevant in terms of ideas 
and impulses to innovate, e.g. gained from customer feedback or trade fairs. The 
implementation of innovations based on external ideas remains rather in-house. Some 
informants clearly state that due to issues of secrecy firms try to restrict intense 
collaborations – especially with market-based partners – to the absolute minimum (FI5, 
FI6, FI9 | FO1, FO8, FO11, FO15; see also chapter 5.2.2).  
We have made contacts here and there, but we did not get so far as to enter into a 
contractual cooperation. Because, of course, we also want to try to ensure that the know-
how surrounding this entire topic remains with us in the company. So open innovation is 
something that what we are doing not yet. (FO1, Pos. 63)133 
They only engage in collaborations if alternatives to gain knowledge are not available and 
the assumed benefits outweigh costs and uncertainties (see chapter 2.1.3). Thus, for the 
firms at focus collaboration for innovation is a very selective activity based on strategic 
                                                        
132 Original quote: Wir machen das ohne Fördermittel. Wir haben einmal Fördermittel gemacht und das war 
so ein Scheiß. Also ich meine, die Leute sagen alle, heute wäre es viel einfacher und so. Aber ich habe da 
die Schnauze voll. (…) Also ich sage mal so, so lange wir es uns leisten können, machen wir das so. Das 
geht schneller. Viel weniger unproduktive Arbeit. 
133 Original quote: Wir haben zwar hier und da mal Kontakte geknüpft, aber das ist dann in der Regel nicht 
so weit gekommen, dass wir da in eine Vertragskooperation eingestiegen sind. Weil wir natürlich auch 
versuchen wollen, das Know-how, das um dieses gesamte Thema herumgeht, bei uns im Unternehmen 
bleibt. Also Open Innovation ist noch nicht so das was wir betreiben. 
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considerations and partner selection. The establishment and implementation of 
collaborations with key partners depend on trust, prior ties at the organisational level as 
well as on personal networks. Especially for collaborations towards long-term basic 
research geographical distance to partners appears not to be of relevance. Specific 
expertise (i.e. cognitive proximity) is more relevant than the ‘convenience of co-location’ 
(Meili & Shearmur 2019: 500). In some instances, e.g. for the testing of prototypes at the 
customers’ site, when intense face-to-face interaction is necessary, however, geographical 
proximity can be beneficial and is considered. 
Altogether, the results reveal that co-presence rather than co-location is the decisive 
element of interactive knowledge creation. Independ from their location, firms make use 
of various channels to connect to their globally dispersed knowledge sources which 
comprise virtual communication, frequent visits of partners and the participation in 
events.  
5.6. The role of the regional contexts for firm innovation 
One of the main theoretical positions followed in this research is that actor practices are 
not pre-determined by their structural contexts. While it is acknowledged that firms 
located inside and outside of agglomerations face different socio-spatial specificities 
regarding their location (e.g. agglomeration effects), places and spaces are conceptualised 
as socio-spatial contexts in which (multi-scalar) actor relations occur, are organised and 
mediated. Thus, places and spaces are understood to have no fixed boundaries but 
become relevant as intersections of dynamic processes and people (see chapter 2.3.3). 
Following this, the question of in how far a firm is embedded in its regional context and 
benefits from regional knowledge networks is primarily depended on actions and 
decisions of a firm but also contingent upon several firm and regional characteristics (e.g. 
Eder & Trippl 2019). Consequently, the evaluations of the firms’ locations at the 
headquarters by interview partners are highly firm-specific and context-depended.  
In this part of the analysis, it is the aim to pay attention to such individual specificities but 
also to identify common patterns across firms and socio-spatial contexts. One such 
common pattern is that central corporate functions (including R&D) of all firms are bound 
to the headquarters (see chapter 5.2.2). In organisational terms, the headquarters are the 
central and most important unit of all firms in which also innovation activities are 
centrally managed and pursued (see chapter 5.4.2). This chapter focusses on the 
relevance of the regional contexts for firms at their headquarters, especially in terms of 
knowledge creation and innovation.  
One striking subordinate observation of the analysis is that the level of reflexivity towards 
the firms’ activities, their embeddedness and needs connected to their regional contexts 
varies greatly between interview partners of firms located inside and outside of 
agglomerations. As the further course of this analysis reveals, firms located outside of 
agglomerations more often actively engage in issues connected to their regional contexts 
(e.g. to influence the development of certain infrastructures, activities to enhance 
recruitment opportunities of skilled employees) while firms located inside 
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agglomerations rather act passively and take the local and regional conditions for 
granted.134 
In chapter 5.6.1 the perception of interview partners towards local and regional 
characteristics and conditions is analysed and compared specifically focussing on the role 
played for employees and in terms of infrastructures. Chapter 5.6.2 focusses on the 
regional embeddedness of firms, especially in terms of knowledge creation and 
innovation. It looks at connections of firms to stakeholders and regional collaboration for 
innovation. In the concluding chapter 5.6.3 the relevance of the regional dimension for 
firm innovation is assessed.  
5.6.1. The perception of regional contexts at the headquarters  
When asked about the relevance of the regional contexts for the firms, most interviewees 
first referred to the high importance of the locations as this is where their employees (i.e. 
their most important resource) reside. As internal capabilities play a crucial role, a well-
educated, -trained and -experienced local workforce is valued very high which is 
especially emphasised by interview partners of firms located outside of agglomerations 
and confirms previous findings (Flåten et al. 2015). 
Employees 
All firms located outside of agglomerations undertake great efforts to ensure that there is 
a sufficient number of well qualified junior staff and to provide for an attractive work 
environment for current employees. Several interviewees report that the thin regional 
labour market makes it necessary for firms to be pro-active and engage in the education 
and vocational training of students and apprentices, e.g. by school visits, offering 
internship positions and collaborating closely with regional vocational education 
institutions and universities of applied sciences. Some informants state that firms have 
developed flexible models to enable young employees to upskill, e.g. in supporting them 
financially to gain a university degree (which usually requires them to move to a bigger 
city) after their first years of experience if they are willing to return to the firms 
afterwards.  
But we always find a solution. Some also do block lessons. So that they live somewhere 
for 8 weeks or so and then come back here. That also exists. (FO11, Pos. 204)135 
Attracting students or highly-qualified young employees from outside the region is seen 
very difficult due to the young peoples’ attitudes towards ‘the countryside’. Interviewees 
argue that especially for young people it is hard to imagine to move to the countryside if 
they have not grown up in such an environment.  
                                                        
134  This becomes clear just by looking at the sheer number of codings of the interview material connected 
to the thematic block: 178 codings in eight interviews with representatives of firms located outside of 
agglomerations (ca. 22 codings per interview) vs. 90 codings in seven interviews with representatives 
of firms located inside agglomerations (ca. 13 codings per interview). 
135 Original quote: Aber wir finden da immer eine Lösung. Manche machen auch Blockunterricht. Also dass 
sie dann 8 Wochen oder so irgendwo wohnen und dann halt wieder herkommen. Das gibt es auch. 
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With the young graduates it is more difficult. If we didn't have them here to write their 
bachelor's or master's thesis, then many of them want to go out into the world first. 
Except those who want to stay here because they are rooted here. It is easier again with 
the managers. But there we also compete with others in terms of salary. And in the end 
you have more net for the same gross [due to low monthly costs, e.g. for living]. So we 
get managers. It is rather the well-trained ones who are not yet so expensive. They are 
actually the difficult ones, the ones who are at the start of the career. That are actually 
the more difficult ones. Because in the end it is about the rural exodus. They want more 
action. That doesn't work so well. (FO14, Pos. 115)136 
In turn, firms located inside agglomeration less often face difficulties in recruiting 
students from universities or young employees and are accordingly hardly engaged in any 
recruitment activities. While this aspect could also be connected to the comparatively 
smaller size and respectively fewer resources for the engagement of firms interviewed 
located inside agglomerations, statements of interviewees point towards better access to 
skilled personnel due to their location. Apart from the fierce competition for talents with 
bigger and often well-known firms in cities, interviewees are mainly satisfied with their 
situation. A major explanation is seen in the attractive regional environment, especially 
for young people. 
So we are looking for very highly qualified people. On the one hand, as we have now 
discovered, the location is certainly an advantage when looking for personnel. Because 
when people hear Cologne, they immediately think: "Oh, great!” The disadvantage is 
certainly the housing situation and so on (...). Regarding the personnel, clearly, we as a 
medium-sized company must… I mean, we are competing with the automotive industry, 
with some really large corporations, some of which are just around the corner here, 
which of course also offer employees completely different financial opportunities. (FI6, 
Pos. 134)137 
While it is difficult for firms outside of agglomerations to recruit young employees – 
especially from outside the region – they also profit from their good regional visibility and 
reputation, often being one of the main employers in the region. Activities towards 
employer branding (Eder & Trippl 2019) and raising awareness for the firms within the 
                                                        
136 Original quote: Also ich würde sagen, bei den gewerblichen Mitarbeiten kein Thema. Bei den jungen 
Absolventen schon schwieriger. Wenn wir die nicht vorher über irgendwelche Bachelor- oder 
Masterarbeiten da hatten, dann wollen viele erstmal in die Welt. Außer die, die gerne hier bleiben wollen 
weil sie hier verwurzelt sind. Bei den Führungskräften ist es wieder leichter. Da konkurrieren wir aber 
auch gehaltsmäßig mit dem Wettbewerb. Und dann haben Sie hier am Ende halt mehr Netto für das 
gleiche Brutto [geringe monatliche Kosten, z.B. für Wohnen]. Also Führungskräfte kriegen wir. Es sind 
eher die gutausgebildeten noch nicht so teuren. Die sind eigentlich die schwierigen, also die so ihre 
Karriere anfangen. Das ist eigentlich das Schwierigere. Weil da ist am Ende schon Landflucht angesagt. 
Die wollen mehr Action. Das funktioniert nicht so gut. 
137 Original quote: Also wir suchen da schon sehr hochqualifizierte Leute. Einerseits ist es so, dass der 
Standort, wie wir jetzt festgestellt haben, bei der Personalsuche mit Sicherheit ein Vorteil ist. Weil, wenn 
die Leute Köln hören, dann ist sofort: "Oh, toll!" Nachteil ist mit Sicherheit die Wohnungssituation und 
so (…). Was aber jetzt das Personal angeht, klar, da müssen wir uns als Mittelständler... Ich meine, wir 
konkurrieren da mit der Automobilindustrie, mit irgendwelchen wirklich Großkonzernen, die auch zum 
Teil hier um die Ecke sitzen, die den Mitarbeitern natürlich auch finanziell nochmal ganz andere 
Möglichkeiten bieten. 
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regions are seen mandatory especially to recruit school graduates and motivate 
employees. Such activities are diverse and include the provision of technical equipment 
and own machines for regional schools and vocational education institutions, organising 
social events, the sponsoring of sports clubs and social initiatives, amongst others (FO1, 
FO2, FO8, FO11, FO12, FO14, FO15). 
Of course we sponsor sports clubs, schools, kindergartens, we do projects with all kinds 
of educational institutions and that they [the children and young people] notice what it 
means when I make a car or when I do something. And then they come here, a few 
weekends or Fridays and work on it and actually have fun. And we always think, yeah, 
that's good, then we can get to know the people and later get them excited about coming 
to us. (FO11, 209)138 
This very strategic engagement of firms located outside of agglomerations, expressed in 
their strong commitment towards vocational training and the collaboration with regional 
education institutions together with a stable workforce as well as the strong identification 
of employers with their firms is seen as the cornerstones of successful firm development 
at the headquarters. This does not mean that firms located inside agglomeration value the 
role of their employees lower, but interviews reveal that these firms face less pressure to 
actively engage in activities towards employee recruitment and training. 
Table 29: Firms’ regional contexts and employment as seen by interview partners. 
 Advantages Disadvantages 
Firms located 
inside a. 
 Attractive regional contexts ease 
recruitment  
 Constant supply of qualified 
employees 
 Fierce competition for high-skilled 
employees  
 Low visibility of firms 
 Comparatively high wages and 
fluctuation 
Firms located 
outside o. a. 
 High visibility of firms 
 Stable workforce and loyalty, i.e. 
strong commitment towards the 
firms’ goals 
 Possibilities to influence contents 
of vocational training at regional 
education institutions  
 Limited supply of skilled labour, 
especially graduates/ young 
employees 




Infrastructures and local images 
In principle, representatives of firms located inside and outside of agglomerations see 
both disadvantages and advantages of their respective regional contexts. A major 
difference in the perception of the regional contexts exists in the valuation of transport 
infrastructures and the role of geographical distance. While only one the interview 
partner of firms located inside agglomerations mentioned traffic jams and missing 
                                                        
138 Original quote: Wir sponsern natürlich Sportvereine, die Schulen, die Kindergärten, wir machen Projekte 
mit allen möglichen Bildungsträgern und dass sie [die Kinder und Jugendlichen] mal merken, was 
bedeutet es, wenn ich ein Auto herstelle oder wenn ich irgendwas mache. Und dann kommen die hier 
her, ein paar Wochenenden oder Freitage und arbeiten da dran und haben eigentlich Spaß. Und wir 
denken immer, ja, ist gut, dann können wir schon mal die Leute kennenlernen und können sie dann 
später dafür begeistern, dass sie zu uns kommen. 
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parking places as a concrete constraint in this regard (FI3), several firms located outside 
of agglomerations are affected by poor traffic connection (FO1, FO2, FO8, FO11, FO15). 
Importantly, however, two further firms do not perceive major constraints in this regard 
as they see themselves well connected to highways and the rail network enabling them to 
quickly reach major transportation hubs (FO12, FO14). These cases demonstrate that (1) 
major differences within the broad categories of inside and outside of agglomerations 
exists and (2) spatial categorisations and associated expectations and imaginations do not 
necessarily match with perceptions of actors at respective places and spaces.  
We have a train stop here. We drive to Regensburg in 15 minutes without changing trains 
and you can walk here from the train station. And Regensburg can be reached in 20 
minutes by motorway. So really rural and peripheral ... There are worse ones. (FO12, Pos. 
241-242)139 
Another issue frequently referred to especially by interview partners of firms located 
outside of agglomerations is the role of the digital infrastructure. They see a major task 
in the improvement of the internet connection to be better connected globally. For them, 
sufficient digital infrastructures are more important than having better transport 
connections. In light of the firms’ global activities and connections, the spatial location in 
Germany seems to be only of limited importance as the following quote underlines: 
But what is the benefit of the connection? If we acquire a project in St. Petersburg, in 
Tokyo or in Frankfurt from here, it doesn't matter whether you live in Berleburg, 40 km 
away from the motorway. Or whether you live directly next to the motorway. For the 
communication with the customer this is completely irrelevant. (FO2, Pos. 81)140 
Four out of eight representatives of firms located outside of agglomerations mentioned 
that they actively engage issues related to infrastructures at their respective locations. 
Two firms (FO1 and FO2, located in the same region) support a regional initiative which 
aims to improve the transport connection of their respective region. They both also 
sponsored the development of a local meeting centre, especially for young people. Firms 
FO14 and FO15 face(-d) the problem of insufficient local capacities to ensure adequate 
accommodation of guests. While FO15 co-developed a vision to build a hotel complex with 
the municipality which in the end has gone astray, FO14 is running an own hotel since 
years to accommodate its guests.  
While the majority of interviewees of firms located inside agglomerations emphasise their 
satisfaction with their location stressing good infrastructures and the high attractiveness 
for employees (e.g. cultural offers, local image), some informants also mentioned 
                                                        
139 Original quote: Wir haben hier eine Zughaltestelle. Wir fahren ohne Umsteigen in 15 Minuten nach 
Regensburg und man kann vom Bahnhof aus hier her gehen. Und mit der Autobahn ist man auch in 20 
Minuten in Regensburg. Also wirklich ländlich und peripher... Gibt es schlimmere. 
140 Original quote: Aber was bringt die Anbindung? Wenn wir von hier ein Projekt in St. Petersburg, in Tokio 
oder in Frankfurt akquirieren ist das völlig schnuppe, ob Sie in Berleburg, 40km weg von der Autobahn 
wohnen. Oder ob Sie direkt neben der Autobahn wohnen. Für die Kommunikation mit dem Kunden ist 
das völlig unerheblich. 
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downsides such as the tense housing market and high prices, the heavy traffic volume in 
agglomerations and competition for employees with other firms (FI3, FI6, FI10). 
On the one hand, I really do have all the culture and other things I want in Munich. A 
great environment. On the other hand, I also have traffic and no parking spaces. And 
extremely high rents. (FI3, Pos. 177)141 
The example of firm FI6 underlines the latter aspect. During the 1990s it was established 
at an old industrial area close to the Rhine in Cologne. While the firm has been amongst 
the first tenants of facilities, today the area is dominated by firms and institutions of the 
creative industries leading to fierce competition and increasing prices (see also chapter 
5.1.2).  
The owner, we can see, is naturally increasingly interested in placing offices here instead 
of production halls (...) I can already see this tendency. We see ourselves a little cornered 
here, which is not at all disturbing, but (...) we are not hip enough. And we are just 
production (…) (FI6, Pos. 141)142 
These few examples illustrate the need for a differentiated perspective on locations. Even 
if positive views of urban environments are overemphasised in (public) discourses, such 
locations can also have negative effects for firms (see chapter 2.2.2). 
Both representatives of firms located inside and outside of agglomerations also point 
towards positive characteristics of their location. Most informants are aware that certain 
stereotypes of more rural or peripheral places and spaces discourage people from 
moving to ‘the countryside’. Yet, they see multiple advantages compared to living in the 
city: short distances, relaxed traffic conditions, better air conditions, the closeness to 
nature and comparatively lower costs for living, especially in terms of rents (FO1, FO2, 
FO8, FO12, FO13, FO14, FO15). One aspect frequently referred to is the respective stage 
of life: while young people prefer an urban lifestyle, the countryside offers multiple 
advantages, especially for families. 
It always depends on what point in time am I in my life? Say, for a student Biberach would 
be deadly. But when you then have a family, when you get to the next level, little children, 
then this is awesome. Characterised by rurality. How many times have I left the key in the 
door? Nothing happens. (FO8, Pos. 95)143 
Taken together, clear differences, especially in the valuation infrastructures exist between 
firms located inside and outside of agglomerations. The major constraint firms outside of 
                                                        
141 Original quote: Auf der einen Seite habe ich in München halt wirklich alles an Kultur und sonst, was ich 
haben will. Eine tolle Umgebung. Auf der anderen Seite habe ich halt auch Verkehr und keine Parkplätze. 
Und total hohe Mieten. 
142 Original quote: Der Eigentümer, stellen wir fest, hat natürlich zunehmend mehr Interesse daran, anstatt 
von Produktionshallen Büros hier hinzusetzen (…) diese Tendenz sehe ich schon. Wir sehen uns hier 
schon ein bisschen eingekesselt, was ja gar nicht störend ist, aber (…) wir sind da nicht hip genug. Und 
sind eben nur Produktion (…). 
143 Original quote: Es hängt immer davon ab, zu welchem Zeitpunkt bin ich in meinem Leben? Sagen wir 
mal, für einen Student […] da wäre Biberach tödlich. Aber wenn man dann Familie hat, also in die nächste 
Stufe reinkommt, kleine Kinder, dann ist das hier genial. Landschaftlich geprägt. Wie oft habe ich 
draußen den Schlüssel stecken lassen? Da passiert nichts. 
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agglomerations face, however, seems to be the largely negative image of such locations 
also reflected in public discourses, especially for attracting employees. 
We don't have an Imax here. That's true. But we have a three-screen cinema. Everything 
you need can be bought here. If you are looking for a very specific ceiling lamp, from any 
very specific manufacturer, then this is where it gets difficult. But I dare say that you 
won't find it straight away in Frankfurt either. So you will go online and almost certainly 
find the right product on Amazon (...). I contend that Berleburg is less bad than many 
people see it. (FO2, Pos. 97)144 
5.6.2. The regional embeddedness of firms 
From the theoretical discussion about the relevance of regional contexts for firm 
innovation in chapter 2.2.1 it follows that a firm’s regional embeddedness, especially in 
terms of its relationships and networks with other actors to share and create knowledge 
can be highly important for its innovation activities and that opportunities for interactive 
knowledge creation vary greatly between firms located inside and outside of 
agglomerations. While firms located inside agglomerations are supposed to benefit from 
the concentration of skills and creativity and multiple options of local networking, firms 
located outside of agglomerations are supposed to be disadvantaged due to the lack of 
these opportunities in their regional surrounding (see chapter 2.2.2). This chapter looks 
at the regional embeddedness of firms and such potential differences according to 
location, both in light of their knowledge creation and innovation processes and their 
engagement with further regional stakeholders at their headquarters. 
Knowledge creation and innovation  
So far, the analysis revealed that all firms rely on a strong internal knowledge base (see 
chapter 5.4). Also, the need for secrecy and the protection of know-how strongly guide 
considerations to reach out for external knowledge sources. This is especially true for 
interactive modes of knowledge creation. Collaboration for innovation with partners is 
highly selective and based on personal relationships (see chapter 5.5.2). These patterns 
also affect the regional embeddedness of firms at focus in terms of knowledge creation 
and innovation. While all firms have connections to market-based partners such as local 
suppliers and service providers, such connections are rarely relevant for their innovation 
activities. Rather, they argue that smaller firms within the region profit from their stable 
orders, especially in the cases of regions outside of agglomerations. 
                                                        
144 Original quote: Wir haben kein Imax hier. Das stimmt. Aber wir haben ein Kino mit drei Sälen. Hier 
können Sie alles kaufen, was Sie brauchen. Wenn Sie eine ganz spezifische Deckenlampe suchen, von 
irgendeinem ganz spezifischem Hersteller, dann wird es hier schwierig. Aber ich wage mal zu behaupten, 
dass Sie die in Frankfurt auch nicht auf Anhieb finden. Sie werden also ins Netz gehen und mit an 
Sicherheit grenzender Wahrscheinlichkeit bei Amazon das passende Produkt finden (…). Ich behaupte, 
dass Berleburg weniger schlimm ist, als es von vielen gesehen wird. 
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So there are still a few companies in our area in Aschaffenburg. So that we have a couple 
of suppliers. I would say so yes. But that is not a convincing argument. So that we work 
with them and are innovative (...) not with a single one. (FO14, Pos. 3)145 
Surprisingly, these patterns are also true for the firms located inside agglomerations. 
Apart from firm FI9 which benefits from the co-location of firms operating in the same 
industry as well as the local university, none of the interview partners reported about 
relevant channels to source knowledge in their respective regions. Especially for 
interactive modes of knowledge creation, the interview partners state that geographical 
proximity might be beneficial for collaboration, but is rarely considered in strategic 
considerations of partner selection. 
But whether we are here in Cologne or whether we are in Munich or in Buxtehude, I don't 
think it would make any difference at all to us, both in terms of our links with suppliers 
and our markets. We're not that deeply rooted locally here. (FI6, Pos. 126)146 
These results confirm findings of previous studies on high-tech firms such as in life-
sciences (Moodysson 2008) and IT (Huber 2012) that even if located in buzzing cities or 
clusters, firms do not engage in local knowledge networks – simply because they see no 
real benefits due to their highly specific needs. This kind of – in a regional sense – 
footloose innovation can happen anywhere due to the firms’ strong internal capacities 
coupled with trans-local or even global connections (Fitjar & Rodríguez‐Pose 2011; 
Shearmur 2015).  
Yet, some of the interview partners and mainly those of firms located outside of 
agglomerations report about certain structures and connections in their regions which 
mainly exist due to the tradition and (mainly former) clusters at their location from 
which they still benefit. For example, two comparatively old firms were founded due to 
former cluster structures in their regions (FO14 and FO15). Based on the close 
collaboration of firms with local technical schools and other education institutions, in 
many cases a ‘suitable’ labour market developed over time which is seen as the main 
advantage connected to the respective regions (FO1, FO2, FO11, FO13, FO14, FO15). In 
the cases of former clusters, interview partners report that there are still some smaller 
firms of the same industry left, but no relevant collaborations exist. Apart from firm FI9 
(see above), only one further firm (FO11) is actively engaged in a cluster which mainly 
serves to raise awareness for the region and its firms among customers and policy 
makers. 
We have joined forces, founded an association [and said] we simply want to make this 
area here better known in the world, yes. [...] But the association was actually founded 
                                                        
145 Original quote: Also es gibt nach wie vor ein paar Firmen in unserem Umfeld in Aschaffenburg. So dass 
wir ein paar Lieferanten da haben. Dass würde ich sagen, ja. Aber das ist kein schlagendes Argument. 
Also dass wir mit denen zusammenarbeiten und innovativ sind (...) ist überhaupt keins. 
146 Original quote: Aber ob wir jetzt hier in Köln sind oder ob wir in München sind oder in Buxtehude, würde 
glaube ich für uns sowohl was die Verbindung zu den Lieferanten als auch unsere Märkte betrifft, 
überhaupt keinen Unterschied machen. Also da sind wir hier, was jetzt das Lokale angeht, nicht so eng 
verwurzelt. 
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because we had the impression that politics was actually overlooking us. They all talk 
about Daimler or anyone else, but not about us, and so we have a certain voice. (FO11, 
Pos. 217)147 
As has been depicted in chapter 5.5.2, many firms have long-lasting relationships to 
regional technical colleges and universities (esp. FI3, FI4, FI9 | FO8, FO11, FO14, FO15). 
While there are some cases of innovation-relevant collaborations, these connections also 
serve to make contact with students as potential employees. In principle, it is frequently 
pointed out by firm representatives that geographical distance is not relevant to connect 
to research-based partners. 
Engagement with regional stakeholders 
As has been described in the introduction of this chapter, clear differences in engaging 
with and shaping their regional contexts between firms located inside and outside of 
agglomerations exist. While firms located inside agglomerations rather act passively and 
take the local and regional conditions for granted, firms located outside of agglomerations 
strategically connect to regional stakeholders to shape their regional contexts according 
to their needs. This difference is certainly to some extent connected to the varying size 
and capacities of firms with those located inside agglomerations being comparatively 
smaller. Yet, the main explanation can be seen in the differing visibility and importance of 
firms in their respective regions. While representatives of firms located inside 
agglomerations frequently mention that there are much bigger and thereby more visible 
firms at their location, the opposite is the case for firms located outside of agglomerations: 
on the one hand, they have a direct line to political representatives of the region, on the 
other hand, these representatives have an interest in keeping the firms at the location. 
While firms located outside of agglomerations can make use of this factor, representatives 
of firms located inside agglomerations state that such opportunities for cooperation in a 
metropolitan context are unlikely. 
No, the city of Munich might do something like that with BMW, but not with us. (FI3, Pos. 
183)148 
I am very satisfied. I am also satisfied because we have a good relationship with the 
mayor, we are of course also the biggest taxpayer. And he does everything that we want 
or that is feasible. That is much better than in Stuttgart, I think. (FO11, Pos. 206)149 
The most prominent example of the regional engagement of firms located outside of 
agglomerations is based on their efforts to ensure that there is a sufficient number of well 
                                                        
147 Original quote: Wir haben uns zusammengeschlossen, haben einen Verein gegründet [und gesagt] wir 
wollen einfach einmal diesen Raum hier stärker in der Welt bekannt machen, ja. […] Aber eigentlich 
gegründet wurde der Verein, weil wir den Eindruck hatten, dass die Politik uns eigentlich übersieht. Also 
die reden alle von Daimler oder von irgendjemanden, aber nicht von uns und so haben wir eine gewisse 
Stimme. 
148 Original quote: Nein, sowas macht die Stadt München vielleicht mit BMW, aber nicht mit uns. 
149 Original quote: Ich bin sehr zufrieden. Ich bin auch deshalb zufrieden, weil wir ein gutes Verhältnis mit 
dem Bürgermeister haben, wir sind natürlich auch der größte Steuerzahler, ist klar. Und der macht alles, 
was wir wollen oder was machbar ist. Das ist viel besser als in Stuttgart glaube ich. 
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qualified junior staff and to be visible as an attractive employer. All firm representatives 
mention respective activities, e.g. the close collaboration with regional schools and 
vocational education institutions, the sponsoring and organisation of social events as well 
as the sponsoring of sports clubs and social initiatives.  
Now there are special schools for the training of skilled workers [...] where we lend out 
machines, where we of course keep in touch with young people. [...] We have now 
awarded the Sieglinde Vollmer Prize for MINT subjects. That is of course the level below. 
So we do school lessons. Primary school - we serve all types of schools and here in 
Biberach is the largest secondary school in Baden-Württemberg, with 1,300 students. 
The largest district vocational school with 3,800 students. Of course, we partly organise 
lessons there, go in there, and have school cooperations. (FO8, Pos. 83)150 
Especially the collaboration with education institutions underlines the impact of firms on 
regional development processes. Changing knowledge demands of firms through 
emerging technologies, for example, may directly lead to adjustments of educations 
programmes thereby benefitting the region as a whole (Lund & Karlsen 2020). 
While in many instances good connections to local policy makers have been mentioned, 
more intense collaborations with municipalities is not seen as desirable especially in 
connection to concrete projects. A major issue of cooperating with municipalities is seen 
in their slowness in decision taking: 
Entrepreneurs and local government do not go well together. The speeds are different. 
So if he [the entrepreneur] decides he wants to do it, he wants to do it today. And doesn't 
wait until they have discussed it in a municipality for 10 years. (FO14, Pos. 125)151 
In line with the periphery label (see chapter 2.2.2), one interpretation of the observed 
patterns regarding the regional embeddedness of firms is that firms located outside of 
agglomerations face more challenges and thus have to more actively and strategically 
engage with their regional contexts compared to their counterparts located inside 
agglomerations. Another interpretation which is supported by the results, however, is 
that firms located outside of agglomerations see more opportunities for engagement as 
local and regional structures of stakeholders are more distinctively recognisable and the 
awareness among stakeholders for the firms is higher. 
                                                        
150 Original quote: Jetzt gibt es ja Sonderschulen so für die Ausbildung von Fachmitarbeitern [...] wo dann 
von uns Maschinen stehen auf Leihgabe, wo wir natürlich dann immer auch wieder den Kontakt halten 
mit jungen Menschen. [...] Jetzt haben wir den Sieglinde-Vollmer-Preis ausgelobt für MINT-Fächer. Das 
ist natürlich noch mal die Ebene drunter. Also wir machen Schulunterricht. Grundschule - alle 
Schulformen bedienen wir und hier in Biberach ist die größte Realschule Baden-Württembergs, mit 
1.300 Schüler. Die größte Kreisberufsschule mit 3.800. Da gestalten wir natürlich teilweise Unterricht, 
gehen da rein, haben Schulkooperationen. 
151 Original quote: Entrepreneure und Gemeindeverwaltung passen nicht gut zusammen. Die 
Geschwindigkeiten sind anders. Also wenn er [der Entrepreneur] beschließt, er will das machen, dann 
will er das heute machen. Und nicht warten, bis die das in einer Gemeinde das 10 Jahre besprochen 
haben. 
Strategies and practices towards knowledge creation and innovation – Qualitative results 
175 
5.6.3. Evaluation of the regional dimension  
The results demonstrate that the relevance of the regional dimension for firm innovation 
depends on the subject of interest. It has been shown that while for knowledge creation 
processes options of local interacting only play a minor role, regional contexts are quite 
important to firms if looking at the labour market, for example.  
Concerning the evaluation of their location and for some issues, the interviewees made 
assessments that could be expected due to the spatial locations of firms. Especially for the 
recruitment of young and qualified employees, being located inside agglomerations is an 
advantage. Due to the strategic engagement of firms and their success in vocational 
training and employee branding, however, the location of firms outside of agglomerations 
is not necessarily a disadvantage. Firms located outside of agglomerations assess the 
accessibility of their location partly as disadvantageous, while firms located inside 
agglomerations do not see any constraints in this regard or even rate it as a major 
advantage supporting their competitiveness. Overall, however, issues related to 
infrastructure and accessibility are not critical for any of the firms at focus, since their 
customers and collaboration partners are dispersed globally.  
It has been shown that especially in the narrow field of knowledge creation and 
innovation, regional contexts are not a decisive factor which affects strategies to gain 
knowledge and pursue innovation activities in any particular way. In fact, firms share the 
same patterns in this regard. Both, firms located inside and outside of agglomerations 
build on a strong internal knowledge base coupled with various modes of external 
knowledge sourcing, including selective collaboration with partners from all over the 
world. Main enablers of these practices frequently referred to are high mobility and 
modern means of (virtual) communication. 
I think because of the fact that you can now send documents so nicely and make phone 
calls, fly, travel by train, [geographical] distance is no longer an issue. (FI3, Pos. 177)152 
Based on the comparative perspective, it has also been shown that firms located outside 
of agglomerations face an increased pressure and capitalise on various opportunities to 
influence regional development processes according to their needs. Such opportunities 
are certainly dependent on their size, visibility and thus importance compared to other 
firms within respective regions. Considering the statements of interview partners, such 
opportunities are one of the main reasons why firms are mostly satisfied with the 
situation at their respective location. Due to their well-trained, experienced and loyal 
workforce, none of the respondents can imagine relocating the business.  
It is also a strength for us. So of course we are also looking into the future, but there are 
of course also characters who are very, very important for us. Well, this (...) going into 
                                                        
152 Original quote: Ich denke dadurch, dass man mittlerweile Dokumente so schön verschicken kann und 
telefonieren und fliegen, Zug fahren, ist [geographische] Distanz nicht mehr so das Thema. 
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the details, fiddling around until you have the solution, I can't get that at another 
location. (FO8, Pos. 99)153 
The great majority of both, firms located inside and outside of agglomerations face long 
innovation cycles and have a relatively stable number of customers and competitors. 
Therefore, they can be described as slow innovators which do not rely on fast-decaying 
knowledge and intense interaction of buzzing cities (Shearmur 2015). Together with the 
firms being active in highly specialised technological areas and markets, slow innovation 
might be one reason for the low degree of regional embeddedness. Also, secrecy as an 
important strategic tool relevant to most firms seems highly influential in this regard.  
Overall, the results support the increasing discomfort of economic geographers with 
knowledge creation and innovation being conceptualised a localised phenomenon. Both, 
for firms located inside and outside of agglomerations the regional scale is not of 
particular importance to external gain knowledge. Rather, they strategically use various 
sources and channels at different scales. These results also disclose the contradiction 
between the economic and discursive meanings of peripheral locations vividly expressed 
in the discussions about the urban bias and periphery label. As statements of interview 
partners revealed, firms located outside of agglomerations do not face serious restrictions 
to run their businesses and especially to engage in knowledge dynamics according to their 
needs. Yet, they are well aware of the negative public image of their locations which 
becomes apparent when seeking employees from outside their regions, for example. The 
influential role of spatial imaginaries becomes also evident when looking at the 
interviewees’ explanations of the firms’ global success. They frequently underline that 
certain associations with Germany’s economy, e.g. regarding the capabilities in 
engineering or high-quality standards are, important drivers of their global business as 
the following quote demonstrates: 
Made in Germany counts in very, very many countries. And the customers are also willing 
to pay more money for it. But on the other hand, they want quality. So that helps us a lot. 
(FI10, Pos. 20)154 
5.7. Summary of findings and comparison with the quantitative results  
At the centre of this chapter has been the analysis of qualitative interviews with firm 
representatives of 15 HCs located inside and outside of agglomerations. With a focus on 
concrete firm strategies and practices towards knowledge creation and innovation, 
findings complement the observed characteristics and innovation patterns of the firms 
based on the quantitative data of the survey in chapter 4. In comparing findings with those 
of chapter 4 (as part of triangulation, see chapter 3.2.2), this conclusion summarises and 
discusses the main results of the analysis of the interviews. It is the goal to reflect on 
                                                        
153 Original quote: Es ist auch eine Stärke für uns. Also wir gucken natürlich auch in die Zukunft, aber hier 
sind natürlich auch Charaktere, die gerade für uns sehr, sehr wichtig sind. Naja, also dieses Ins-Detail-
Rein-Gehen, tüfteln, bis man die Lösung hat, das kriege ich nicht an einem anderen Standort. 
154 Original quote: Made in Germany zählt in sehr, sehr vielen Ländern. Und die Kunden sind auch bereit 
mehr Geld dafür zu bezahlen. Wollen natürlich aber auf der anderen Seite die Qualität haben. Also das 
hilft uns auch sehr viel.   
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similar and contradictory findings and to reach a deeper understanding and explanations 
of the observed patterns in chapter 4. The comparison is made along with the main 
themes of analysis which were followed step by step in both empirical chapters: from a 
broader discussion of firms and their organisational structures towards strategic 
approaches connected to their innovation activities and concrete practices of knowledge 
creation from a geographical perspective. 
A major insight gained through the interview analysis is that knowledge creation and 
innovation are neither determined by the socio-spatial contexts of firms at their location, 
nor that related activities are happening by accident or largely benefit from serendipity 
and chance encounters in dense urban environments. Rather, interviews revealed that 
product improvements and new product developments, i.e. firm innovations, as well as 
underlying activities serving the goal of innovation, i.e. knowledge creation processes, are 
of strategic importance to firms and therefore well planned and managed. While the 
quantitative results in chapter 4 indicated that especially those HCs identified as the most 
innovative build on a broad mix of internal and external relations (see chapters 4.2.3 and 
4.4.2), the qualitative results point out that firms strategically engage in various channels 
to source knowledge and are in capacity to shape their own multi-scalar socio-spatial 
contexts. These contexts might include relations at the regional scale but are not 
dependent on them.  
Major differences of the firms interviewed are based on their size and organisational 
structures and directly connected, their approaches to secure their global presence. Due 
to the choices made for the selection of firms for the interviews based on the cluster 
analysis (i.e. type 2: medium-sized focussed innovators located outside of agglomerations 
and type 3: small- to medium-sized high-tech innovators located inside agglomerations, 
see chapter 4.4), these differences are not unexpected. While firms located outside of 
agglomerations are comparatively larger and have more international subsidiaries, firms 
located inside agglomerations are comparatively smaller, younger and more knowledge-
intensive. Based on the quantitative data it could have been expected that especially larger 
firms of type 2 with several globally dispersed subsidiaries greatly benefit from 
internationalising their innovation activities. Several issues identified via the 
interview analysis, however, have led to a more nuanced view and revealed a complex 
interplay of the firms’ internal and external efforts towards innovation.  
Independently from the size, organisational structure and location of firms, they mostly 
concentrate innovation activities at their headquarters which provides for intense, 
routinized collaboration opportunities between people with different skills and 
competences across departments with organisational, social and cognitive proximity 
playing a crucial role (see chapter 5.4.2). Firms are able to build upon a thorough 
organisation of innovation activities with flat organisational hierarchies. They connect 
different internal knowledge bases such as synthetic, practice-based knowledge from 
production and analytical knowledge from R&D. This high internal diversity is apparent 
for most of the firms, while the degree of formal structures (e.g. in the form of concrete 
management tools for innovation) seems to be largely dependent on their size and thus, 
internal capacities.  
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Interviews revealed that further establishments, and especially subsidiaries abroad are 
rarely directly involved in innovation activities as their further integration into internal 
knowledge flows is hindered by challenges such poor information and communication 
flows based on different languages and cultures, cognitive frames and a lack of mutual 
understanding as well as by concerns about secrecy (see chapter 5.4.3). This finding 
relativises results of the quantitative findings, since the large number of subsidiaries on 
average and the high importance placed on internal information sources from 
establishments abroad were expected to be important innovation drivers for some of the 
firms (see chapters 4.2.1 and 4.2.3). Yet, the interview analysis underlines that 
subsidiaries are important in their function as scouting units and transmit knowledge 
gained in their local markets. Via connections to their subsidiaries and a dense network 
of distributors (e.g. through virtual communication and frequent visits of employees), 
both firm types are able to integrate distant knowledge about different cultural and 
social norms, local needs and preferences, etc. at the global scale. 
While the quantitative data already pointed towards strong internal capacities for 
innovation, especially reflected in the high share of firms investing in in-house R&D, their 
high knowledge intensity and a large number of innovation projects (see chapter 4.2.1 
and 4.2.2), the interview analysis enabled to uncover strategic purposes behind this 
pattern (see chapter 5.3). As HCs, firms are active in niche markets with only a few 
competitors and other relevant actors. This not only limits the options of interactive 
knowledge creation but is also highly relevant for considerations of protecting know-how 
and strategies connected to secrecy. Due to the danger of knowledge leakage, some firms 
even actively hide their innovations. These issues underline the tension between 
secrecy and the protection of know-how on the one hand, and requirements to open 
up for external inputs and collaboration to secure the technological leadership on the 
other hand. They are decisive to substantiate the quantitative results and common 
patterns identified regarding the firms’ focus on internal knowledge and the low rating of 
certain external information sources and collaboration partners (see chapter 4.2.3).  
Also, the interviews enabled in-depth insight into what kind of sources and channels 
firms use to gain external knowledge, including knowledge about their search 
strategies and concrete practices of interactive modes of knowledge creation (see chapter 
5.5). While broad search strategies are frequently used and mainly connected to non-
interactive forms of knowledge sourcing (e.g. via desk research and observation of 
competitors), especially in the light of internal capabilities and issues like secrecy, formal 
modes of interactive knowledge creation are very selective. In this regard, customers 
were frequently mentioned, amongst others as the most important collaboration partner. 
From a geographical perspective, knowledge creation processes occur simultaneously in 
different socio-spatial contexts and via multiple channels most often not requiring co-
location. The interview analysis also revealed that the reliance on external knowledge and 
associated practices depend on the type of innovation activity: The need for and 
frequency of interactive modes of knowledge creation varies between basic research, 
constant product and process improvements and the development of new products.  
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Altogether, the aforementioned aspects explain the observed low level of regional 
embeddedness of firms, especially regarding knowledge creation and innovation. While 
the analysis of quantitative data demonstrated that the great majority of surveyed firms 
is not or only to a limited extent cooperating with actors at the regional scale, statements 
of interviewees made clear that for the highly specialised, globally active HCs at focus, the 
regional dimension is of minor importance. The establishment and implementation of 
collaborations with their global key partners depend on trust, prior ties at the 
organisational level as well as on personal networks. Specific expertise (i.e. cognitive 
proximity) has been identified as being more relevant than the convenience of co-location. 
Both, the quantitative and qualitative results underline that from the firms’ perspective 
the ‘lack’ of regional embeddedness is nothing obstructive to their business or something 
they have to compensate for. Especially the quantitative results highlight that firms are 
largely satisfied with their regional contexts even without being regionally embedded 
(see chapter 4.3). On the contrary, being able to tap into diverse knowledge pools and 
related socio-spatial contexts is key to their success.  
 
6. Firm innovation beyond agglomeration – Discussion of 
results  
The chapters 4 and 5 presented the empirical and analytical results of two consecutive 
empirical steps conducted in detail, i.e. the quantitative survey among HCs in Germany 
(chapter 4) and the qualitative interviews with representatives of 15 innovative HCs 
(chapter 5). Following the multi-dimensional comparative approach applied, the purpose 
of this discussion is to bring together and condense the findings in order to uncover 
general patterns as well as driving mechanisms of the firms’ innovation activities with a 
special emphasis on the differentiation of firms located inside and outside of 
agglomerations. On this way I address the initial research questions of this thesis: How 
and where do firms gain relevant knowledge for their innovation processes? Which role 
do internal capabilities as well as external efforts towards innovation play and how do 
firms assess both dimensions? What is the role of the firms’ location, especially regarding 
local options of knowledge creation? 
Mechanisms leading to knowledge creation processes and innovation of firms can be 
identified at all three dimensions the empirical research has focussed on: the individual, 
organisational and contextual dimension. At the individual level, highly mobile employees 
profit from and interact with various firm-internal and external knowledge holders on a 
daily basis and in different socio-spatial contexts. The strongest influence on knowledge 
creation and innovation must be seen at the organisational level. Firms strategically plan 
and conduct their innovation activities, including thorough search strategies for 
knowledge and the careful selection of innovation projects and partners for collaboration. 
Socio-spatial contexts in which firms operate also have an influence as they provide 
opportunities for knowledge creation. These contexts, however, should not be thought of 
as fixed territorial entities such as the city or region a firm is located in. Rather they 
include different places where people are co-present, share ideas and work on common 
tasks for a limited time.  
Taking these analytical dimensions into account, the discussion of results is structured in 
three sub-chapters. They follow the initial aims and questions of the research and connect 
to the main theoretical perspectives applied. Chapter 6.1 focusses on the strategies and 
ways firms gain knowledge relevant for their innovation activities. In chapter 6.2 the 
relevance of open innovation is explored paying specific attention to the processual 
character of innovation activities and factors explaining varying degrees of the firms’ 
openness for external knowledge. The role of the firms’ location – and more generally the 
role of socio-spatial contexts for innovation are assessed in chapter 6.3.  
6.1. Globally dispersed knowledge dynamics and secrecy 
With the aim to add to the understanding of firm innovation in space, i.e. how innovation 
activities unfold in and are shaped by different socio-spatial contexts, the empirical focus 
has been on HCs in Germany, differentiating between firms located inside and outside of 
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agglomerations. For this research, a database of HCs in Germany has been created (see 
chapter 3.3.1). The analysis of the location of 1,691 HCs at their headquarters according 
to types of municipalities and their location revealed no clear preference of these firms 
for agglomerations. Also, the analysis of quantitative data gained by the survey among all 
HCs demonstrated that firms located outside of agglomerations are not less 
innovative than those located inside agglomerations (see chapter 4.3). Taking into 
account further firm characteristics such as the commonly high export rate and 
knowledge intensity, the finding of the quite equal geographical distribution of this highly 
innovative and globally active firms in Germany is particularly relevant with regard to 
discussions about the urban bias and periphery label prevailing in economic geography 
(Shearmur 2017; Graffenberger & Vonnahme 2019, see chapter 2.2.2). It serves as a first 
hint that at least for this type of firm common assumptions about major advantages 
arising through agglomeration and the co-location to other actors are of minor 
importance to innovate.  
Further analyses of the quantitative data substantiated this observation. While firms have 
multiple internal and external relations, e.g. expressed in an average of eleven 
establishments worldwide and the high export rate, they place great importance to 
internal capacities. Firms commonly have a high knowledge intensity and rate of 
innovation activities which are only developed in-house. Also, it has been found that they 
rarely collaborate with partners at the regional scale and place high importance to 
internal information sources, issues which have been related to slow innovation (e.g. 
Shearmur 2015) and firms in peripheral regions in particular (e.g. Flåten et al. 2015). 
With the identification of five different types of innovators via the cluster analysis it was 
possible to gain a finer-grained picture about innovation patterns of the firms at focus 
(see chapter 4.4). While some firms pursue innovation activities less intensively, rather 
in-house and concentrated at a few or only one location, others are considerably more 
open to external influences. They make greater use of international networks of their 
establishments and are also more intensively involved in collaborations with different 
partners at various spatial scales to innovate. The qualitative interviews with firm 
representatives focussed on the most innovative firms which are also involved in trans-
local knowledge dynamics according to the quantitative data, i.e. medium-sized focussed 
innovators located outside of agglomerations and small- to medium-sized high-tech 
innovators located inside agglomerations. Both, the qualitative and quantitative results 
confirm key characteristics of HCs as discussed in the literature (Simon 2012, see chapter 
1.2). The majority of firms are medium-sized, internationally operating firms with a high 
willingness to innovate.  
With the interviews it was possible to gain in-depth insights and background information 
about the identified innovation patterns, especially about the underlying strategies and 
practices towards knowledge creation. They enabled to interpret the quantitative data 
from a different perspective: For example, during the quantitative analyses it was 
expected that those firms with a broad network of international establishments being 
active in different parts of the world would also be particularly keen to internationalise 
their internal knowledge creation processes and innovation activities. As it turned out, 
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however, they largely concentrate their innovation activities at the headquarters, too. On 
the hand, this finding stands in contrast to conceptualisations of MNEs which organise 
knowledge transfer between multiple establishments in order to bring together different 
competencies and foster innovation as well as the pivotal role ascribed to GINs for MNEs 
(e.g. Mudambi et al. 2014; Chaminade et al 2016). On the other hand, they confirm findings 
that in organisational and spatial terms, innovation activities of MNE might be much more 
concentrated than often assumed (Mattes 2013; 2016). A variety of reasons for the 
concentration of innovation activities at the headquarters have been identified 
through the interview analysis, most of them being connected to the firms’ strategic 
orientations (see table 30). 
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Key to the understanding of the firms’ innovation strategies are their market and 
competitive situations which have been identified as being similar among all firms 
interviewed (see chapter 5.2). As HCs, firms are active in niche markets producing highly 
specialised products. In order to remain competitive, it is essential for them to be able to 
keep up with technological trends and customer needs and to constantly improve and 
develop products and associated services of high quality. While all firms follow formal 
procedures to implement innovation activities in a systemic manner and to manage 
internal and external knowledge creation processes, the degree of formality is mostly 
depending on the size and organisational capacities of firms. 
All firms strongly rely on both, internal and external drivers of innovation. On the hand, 
firms build on strong internal capabilities to innovate. On the other hand, they deploy 
manifold strategies to access external knowledge. In this regard, they profit from the 
clarity of their niche markets, i.e. the relatively low number of customers and competitors 
as well as their good knowledge of the respective technological area. Means to access 
external knowledge reach from desk research to monitor patents and technological 
trends, over the participation in trade fairs and conferences to actively engaging in 
research-oriented project consortia. Yet, strategies of all firms to source external 
knowledge are influenced by careful consideration of internal capabilities and the danger 
of knowledge leakage (see chapter 5.3).  
Based on the finding that issues of secrecy and the protection of know-how are 
frequently considered when reaching out for external knowledge and introducing 
innovations, a differentiated perspective on the firms’ knowledge sourcing and creation 
strategies has been developed. The differentiation non-interactive forms of knowledge 
sourcing and interactive modes of knowledge creation demonstrates that for firms 
intense (local) collaboration with partners is only one out of many options to profit from 
external knowledge. Non-interactive forms of knowledge sourcing are mainly based 
on the permanent observation of technological and market trends as well as competitors, 
including desk research, patent monitoring and to some extent also reverse engineering 
(c.f. Glückler 2013). While events such as trade fairs also function as platforms for 
observation, they are mainly used to interact with partners such as suppliers and 
customers for marketing and networking purposes. Further modes of interactive 
knowledge creation include the strategic participation in industry associations and 
formal collaborations with partners. Overall, the analysis revealed a very careful and 
strategic approach of firms to gain knowledge which is followed by both, firms located 
inside and outside of agglomerations. Firms’ innovation activities are guided by thorough 
strategic considerations of how to best manage internal and external processes of 
knowledge creation. With a few deviations due to the industry affiliations and sizes of 
firms (e.g. making use of knowledge from R&D, the role of secrecy and patent monitoring; 
see table 30), this holds true for all firms interviewed. 
Furthermore, the interviews expanded insights into the implementation of innovation-
related strategies and shed light on concrete practices to gain knowledge. Table 31 
presents an overview of central mechanisms and channels identified to establish effective 
intra- and inter-organisational knowledge creation processes. From a geographical 
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perspective, it is evident that these channels and mechanisms are only partially 
dependent on spatially bounded interaction.  
As touched upon above, internal knowledge creation processes are concentrated at the 
headquarters of all firms. Two issues have been frequently pointed out as the main 
reasons. First, firms profit from high internal diversity at the headquarters where 
different internal knowledge bases such as synthetic, practice-based knowledge from 
production and analytical knowledge from R&D are connected (c.f. Meili & Shearmur 
2019). Intense face-to-face interaction and the constant interplay between different 
competences are seen as the main advantages of centralising innovation activities at one 
location. Also, the headquarters serve as a central hub to connect with employees from 
subsidiaries via means of temporary co-presence, e.g. during meetings all executive 
managers of subsidiaries. A second reason for centralising innovation activities is the 
difficulty of internationalising knowledge exchange and creation. While it is possible 
to absorb relevant information from foreign subsidiaries via means of virtual 
communication, mobile employees and periodic gatherings, different languages and 
cultures, cognitive frames and a lack of mutual understanding have been identified as 
main barriers to effective collaboration with subsidiaries via the qualitative interviews.  
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The external dimension of knowledge creation is strongly affected by issues of secrecy, 
the fear of losing know-how and the firms’ trust in internal capabilities. Apart from non-
interactive modes of knowledge sourcing, three main external sources of knowledge have 
been identified: customers, universities and research institutions and trade fairs and 
conferences (see chapter 5.5.2). Especially the interplay of trans-local formal connections, 
e.g. to customers worldwide and universities across Germany, and the participation in the 
global buzz of international gatherings, e.g. in trade fairs, have underlined the importance 
of temporary co-presence for interactive knowledge creation (c.f. Bathelt & Schuldt 2010). 
For collaborations with partners, prior ties, their expertise and personal networks rather 
than their spatial location are decisive. Independent from their location, firms make use 
of various channels to connect to globally dispersed knowledge sources which comprise 
virtual communication, frequent visits of partners and the participation in events. 
Altogether, the analyses revealed complex patterns of knowledge creation. Both, the 
quantitative and qualitative results underline that the internal and external dimensions 
are important to firms. They are embedded in multi-scalar networks and make use of 
different channels for knowledge creation including non-interactive modes of knowledge 
sourcing. Against the background of theoretical debates on interactive knowledge 
creation and above all the influential open innovation paradigm, results show that firms 
only seemingly operate in the contradicting field of tension between secrecy and the 
protection of know-how on the one hand and openness to external knowledge on the 
other hand. They strategically combine modes of knowledge creation according to their 
needs. Essentially, the approach which is followed depends on the respective innovation 
‘problem’ a firm is facing. Especially for the analysis of interactive modes of knowledge 
creation the differentiation of types of innovation activities has proven helpful to grasp 
geographical implications. The next chapter looks more closely into this issue and 
discusses explanations of varying degrees of interaction in light of the empirical results. 
6.2. The processual character of innovation activities  
This chapter is about the interplay of internal and external knowledge creation for firm 
innovation and the relevance of open innovation. As has been depicted as part of the 
conceptual framework (see chapter 2.3), innovation is understood as a knowledge-driven, 
interactive process which requires the combination of different competencies, skills and 
technologies both within the firm and with actors outside the firm. While in economic 
geography frequent formal and informal relations with external actors are often 
conceived of as a necessity to innovate, I developed a more nuanced view on the firms’ 
openness towards external knowledge, including notions of slow innovation and non-
interactive learning to acknowledge internal capabilities of firms as well as non-
interactive forms of knowledge sourcing as important components of firm innovation 
(Glückler 2013; Shearmur & Doloreux 2016). 
Empirical findings of this research support such a nuanced view and demonstrate that the 
degree of a firm’s openness for external knowledge largely depends on strategic decisions 
with issues like internal capabilities and secrecy playing a decisive role. This does not 
mean, however, that firms do not rely on external inputs to innovate. It has been shown 
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that firms face the challenge to steer several internal and external activities related to 
knowledge seeking and innovation in parallel. As quantitative and qualitative results have 
shown, firms are constantly confronted with internal and external inputs important to 
their innovation activities. These range from inputs from within the organisation, e.g. 
from R&D, production or subsidiaries abroad to a variety of external inputs, e.g. via 
customer feedback or the participation in events such as trade fairs (see chapters 4.2 and 
5.3). The firms’ strategic approaches to innovation together with this listing of 
opportunities connected to knowledge sourcing demonstrates that interaction 
requirements with external actors differ. While non-interactive forms of knowledge 
sourcing by definition do not require interaction at all (e.g. patent monitoring), concrete 
product developments with a key customer, for example, might require intense 
collaboration including frequent face-to-face contacts.  
During the analysis of empirical material different conceptual perspectives have been 
utilised to grasp potential differences and decisive factors in this regard. Taking into 
account different knowledge bases and modes of innovation (Jensen et al. 2007, Isaksen 
& Karlsen 2012), it has been found that the strong internal knowledge base of firms to a 
large extent explains the importance of the internal dimension of knowledge creation. 
Firms are able to productively combine different modes of innovation within the 
organisation, e.g. by integrating analytical knowledge from R&D with synthetic, practice-
based knowledge from production in innovation processes. The broad internal knowledge 
base also enables firms to provide for complementary knowledge bases to integrate 
external knowledge from various sources they are connected to. While both conceptual 
approaches have been predominantly used to characterise regional innovations systems 
and to identify opportunities to enhance shared learning of regional actors (e.g. Asheim 
et al. 2011), the findings of this research demonstrate that firms at focus are in capacity 
to apply different modes of innovation and learning independently from their location and 
in different socio-spatial contexts. Even the DUI mode of learning which relies on intense 
interaction and involves tacit knowledge can be organised trans-locally through a 
combination of virtual communication, frequent visits and periodic long term stays, for 
example at the customer’s site. 
The perspective on modes of innovation has also informed the differentiation of market- 
and research-based partners during the analysis (see chapter 5.5.2). Here, micro-level 
processes of knowledge creation have been at focus paying attention to temporal aspects 
of geographical proximity in innovation processes. It has been shown that observed 
differences in interaction and learning patterns with actors of these groups relate to the 
type of innovation activity and the current stage of the innovation process. Two main 
types of innovation activities have been identified which are pursued in parallel, each 
requiring different internal and external processes of knowledge creation at different 
stages of the innovation process: 
 Constant product improvements and new product developments: 
Experiences gained in production or from service technicians returning from the 
customer’s site, for example, have been identified as influential for product 
improvements. Likewise, issues like internal patent monitoring or new regulative 
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affordances might lead to the decision to update current products. Major inputs for 
new product developments usually stem from R&D and the sales department with 
its close connections to customers and markets. It has been frequently emphasised 
by interview partners that a thorough review of market potentials and customer 
needs is decisive to enter into a concrete innovation project. 
 Basic research: Activities towards basic research serve long-term strategic goals 
and have no immediate pressure to lead to the development of concrete products. 
Such activities are usually carried out by the R&D department and often 
complemented by collaborative arrangements with universities and research 
institutes. 
The distinction between different innovation activities already illustrates a different 
weighting of internal and external knowledge. Following the conceptualisations of 
knowledge creation and dynamics as ultimately social relations subject to constant 
change (see chapter 2.3.3.), this analysis is extended by a process-based view on 
knowledge creation to uncover changing interaction requirements over time 
throughout innovation activities as well as the spatial implications thereof (see figure 31). 
While a multitude of issues belong to the long process leading to innovation including 
problem-solving, testing and prototyping, I apply the analytical distinction into three 
main phases of innovation processes: idea generation, problem-solving and market 
introduction (Tanner 2018): 
 Idea generation: Firms are subject to constant internal and external inputs – be it 
a newly identified technical solution in the R&D department or impulses stemming 
from the participation in a trade fair. The main challenge is to filter and estimate 
the value of ideas. While it has been argued that co-location in industrial 
agglomerations and clusters eases the process of idea assessment, e.g. by frequent 
face-to-face meetings between customers and suppliers, users and producers, etc., 
findings of this research support the view that firms use various options and socio-
spatial contexts, such as temporary co-presence at the site of customers or at 
meetings of industrial networks like associations in order value the market 
opportunities or customer needs connected to a concrete idea. As the interviews 
revealed, the decision to enter into a concrete innovation project is strongly 
affected by the feedback of main customers worldwide. Thus, customers are key 
not only for idea generation but also for idea testing. Firms usually respond to 
customer inputs by first concretising the idea internally across departments, for 
example by conducting technology and market analyses in the form of idea 
sketches. Before they decide to launch an innovation project internally, e.g. during 
a monthly innovation roundtable, they seek feedback from the customer. The 
phase of idea testing might include a short term visit, and thus temporary co-
presence, but overall intense interaction is not required in this phase. 
 Problem-solving: In the phase of problem-solving, firms enter a structured 
process of turning the initial idea into a concrete product, including the allocation 
of resources and the definition of sub-problems and -processes, e.g. through the 
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identification of technical requirements and respective knowledge needed. 
Interviews revealed that the process of problem-solving is characterised by 
intense in-house collaboration between departments bringing together different 
expertise and experiences in a team of co-workers at the headquarters. For this 
phase, geographical and organisational proximity is considered essential which 
explains why subsidiaries are mainly treated as scouting units (see chapter 5.4.3). 
While it might be necessary that for a certain sub-problem external knowledge 
from suppliers and producers is needed, firms rarely seek for interactive 
knowledge creation with externals during this phase. Also, when contacting 
suppliers, they are very selective, in particular when sensitive knowledge about 
the new product has to be shared. In this regard, social proximity, i.e. prior 
relationships and trust, plays a key role (see chapter 5.5.2). The majority of 
interviewees emphasised, however, that collaboration usually follows standard 
procedures, i.e. that suppliers receive and react to product requirements and 
functional specifications documents, which only occasionally leads to learning 
effects for the firms. 
 Implementation: This phase is related to manufacturing the ready-to-use product 
and its first use or market introduction. Again key customers play an important 
part during this phase as they adopt a prototype or the new product. Installing and 
putting into operation new, highly specialised machinery at the customer’s site, for 
example, involves high shares of tacit knowledge. In many instances, interview 
partners reported about long-term stays of employees at the customer’s site to 
facilitate close face-to-face interaction (see chapter 5.5.2). This not only enables 
knowledge transfer to the customer but also ensures constant feedback to the 
headquarters to maintain continuous learning to adapt the prototype according to 
the customer needs, for example. Thus, this phase is characterised by intense 
interaction with knowledge creation processes happening at multiple sites.  
While the analysis above focussed on constant product improvements and new product 
developments, figure 30 demonstrates that the intensity of interaction with externals not 
only differs between different phases but also between the different types of innovation 
activities. While for product developments more frequent interaction with externals is 
necessary especially during the phases of idea generation and implementation, basic 
research not only follows a longer cycle as a whole but also takes place via regular 
interactions with external partners, some of which are defined in advance, for example as 
(bi-) annual joint workshops. 
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With the focus on practices of knowledge creation, this research goes beyond static 
perspective on spatial knowledge dynamics and adds to a more dynamic understanding 
of the geographies of innovation (Ibert et al. 2015; Tanner 2018). As has been shown, 
involved employees of HCs are highly mobile and routinely visit subsidiaries, customers 
and trade fairs, for example. From this it follows that interactive knowledge creation does 
not take place at one location only. Knowledge creation changes location throughout 
innovation processes, from the headquarters to the site of a customer, for example, 
confirming that innovation processes are multi-locational. Due to this complexity of 
knowledge creation processes, many interview partners have found it difficult to 
determine if the internal or external dimension – or more concretely internal 
developments at the headquarters or close interaction with partners are decisive for the 
implementation of an innovation project. Rather, they have assessed the various inputs 
throughout innovation projects as complementary to each other, sometimes relying more 
on external knowledge and sometimes less so.  
Of course, it can also happen that customers or users come up to us and say I have a 
problem here, don't know how to solve it, can you do anything about it? Well, these are 
completely different possibilities. It can also happen that, because we are familiar with 
the technologies in which we are involved, in application technology, we say through 
our own developer ideas, ok, we have to do something about it. (FO1, Pos. 25)155 
The findings gained by the process-perspective underline the argument of Shearmur 
(2015) who questions the straightforward connection between innovation and location, 
not least due to mobility and options of virtual communication. They also make clear that 
the blanket answer options of standardised surveys, e.g. that innovation projects are only 
                                                        
155 Original quote: Es kann natürlich auch passieren, dass Kunden oder Anwender auf uns zukommen und 
sagen, ich habe hier ein Problem, weiß nicht wie das geht, könnt ihr da irgendwas machen? Also das sind 
völlig verschiedene Möglichkeiten. Es kann auch sein, dadurch dass wir uns in den Technologien in 
denen wir sind, in der Anwendungstechnik, dass wir durch eigene Entwickler-Ideen sagen, ok, da 
müssen wir was machen. 
 
Figure 30: The interplay of internal and external knowledge creation processes during the main 
phases of firm innovation.  
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pursued internally by firms, do not cover the complexity of the underlying knowledge 
creation processes, especially from the spatiotemporal perspective. Therefore, the 
findings also put the results of the own survey in a different light, e.g. the high share of 
firms with innovation projects only developed in-house identified (see chapter 4.4.2). It 
must be assumed that each innovation activity is based on a different mix of inputs of 
knowledge as well as internal and external networks of relationships. Some of the 
activities might rely on intense external outreach and interaction while others might be 
developed with only a few external stimuli at the headquarters. 
 
Altogether, the empirical findings of this research call for a more differentiated 
understanding of openness and what it actually means, and directly connected, how it 
can or should be assessed empirically. If openness is only understood and measured in 
terms of interactive modes of knowledge creation such as collaborations or ‘innovation 
partnerships’ (Fitjar & Rodríguez-Pose 2017), far more activities of firms to gain external 
knowledge remain undetected, especially with regard to non- or less-interactive modes 
of knowledge sourcing (see figure 31). As the interview analysis revealed, however, such 
‘undetected’ modes of openness are very important for some of the firms and might add 
to the understanding of how innovation ‘works’, from a peripheral perspective on 
innovation in particular. It has been shown that in principle all firms are open towards 
external knowledge, but apply different approaches according to what type of knowledge 
they need – or fear to lose. Many of these approaches require less formal and frequent 
interaction with externals with formal collaborations sometimes being the least preferred 
option. In opposition to risks connected to ‘uncontrolled openness’ (Ritala et al. 2018), 
the term ‘selective openness’ seems to best describe the observed patterns, including 
non-interactive modes of knowledge sourcing and more informal modes of knowledge 
creation. These findings support recent calls to take differing interaction requirements 
 
Figure 31: Modes of external outreach for firm innovation and interaction requirements. 
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(Shearmur & Doloreux 2016) and non-interactive modes of learning (Glückler 2013) 
more serious. The notion of selective openness also extends arguments about purpose-
built searches for partnerships (Fitjar & Rodríguez-Pose 2017) as being more relevant for 
firm innovation than serendipity or casual encounters in cities and clusters. Selective 
openness points towards further options of knowledge creation which are less reliant on 
the co-location of actors and the regional contexts of firms and also subject to very 
strategic and purpose-built approaches towards innovation. The next chapter is devoted 
to the discussion of spatial implications of the identified knowledge creation processes 
and innovation patterns in detail. As the empirical results show, the strategic approaches 
of firms towards knowledge creation result in complex socio-spatial arrangements that 
are only partially connected to their regional contexts. 
6.3. The role of the places and spaces for firm innovation 
The observed knowledge creation processes and innovation activities of firms have 
several implications from a geographical perspective which are addressed in this chapter. 
Based on the finding that innovation activities and underlying knowledge creation 
processes are multi-local, I first argue that the territorial view on innovation is outdated 
and reflect on the various socio-spatial contexts identified as relevant to knowledge 
creation and firm innovation. Directly connected, the relevance of regional contexts for 
firm innovation is discussed, especially in light of the urban bias and periphery label 
prevalent in economic geography as well as the comparative perspective applied in this 
research. Finally, I argue for a more holistic approach to the geographies of innovation.  
This research connects to a growing debate about whether local linkages, in general, and 
local linkages within cities, in particular, actually influence firms’ knowledge creation 
processes and capacities for innovation. (Fitjar & Rodríguez‐Pose 2019: 6, see chapter 
2.2.1). The empirical results challenge the prevailing view that frequent interaction in 
close geographical proximity benefits innovation. While firms located inside and outside 
of agglomerations deploy a broad mix of non-interactive forms of knowledge sourcing and 
interactive modes of knowledge creation spanning different spatial scales, regional 
knowledge sourcing and collaboration rarely plays a role (see chapter 5.6.2). Rather, 
strong internal capacities and issues of secrecy guide careful partner selection. Even those 
firms located in large cities predominantly do not engage in local knowledge networks – 
because they see no real benefits and/or fear losing know-how. On the one hand, internal 
capacities and non-interactive forms of knowledge sourcing are valued as important and 
often sufficient, or preferable to be successful. One the other hand, even firms located 
inside agglomerations being active in highly specific technological fields do not find 
adequate local opportunities to interact and learn.  
While firms mostly concentrate innovation activities at their headquarters, they also 
make use of and profit from a variety of trans-local opportunities of informal and 
formal modes of knowledge creation and thereby frequently tap into different 
knowledge pools. This approach is supported by an international network of subsidiaries 
enabling firms to integrate distant knowledge about market trends and customer needs, 
for example. Utilising the proximity framework (see chapter 2.3.3) has helped to 
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disentangle internal and external relationships and to understand the role of geography 
(see chapters 5.4.3. and 5.5.2). Internally, deeper integration of subsidiaries into 
innovation activities is hindered by a lack of cognitive and social proximity. Yet, they are 
important in their function as scouting units. Via means of corporate travel, short-term 
co-presence and virtual communication, knowledge from the subsidiaries can be 
integrated at the headquarters to productively use distance in several dimensions.  
Regarding external knowledge sourcing, it became apparent that non-interactive forms 
of knowledge sourcing are integral parts of the firms’ innovation activities. While 
some types of non-interactive modes of knowledge sourcing are not place- or space-
sensitive at all (e.g. patent monitoring), others like the observation of competitors are to 
some degree reliant on the participation in (global) events such as gatherings of industry 
associations or trade fairs. Apart from observation, events like trade fairs are also relevant 
for informal modes of knowledge creation, e.g. to obtain information from different and 
otherwise spatially dispersed actors about trends in industry standards or potential 
markets. To establish formal modes of interactive knowledge creation, e.g. via joint 
innovation projects with customers or suppliers, prior experiences in the markets and 
respective technological fields, past and current partnerships as well as personal 
networks play a decisive role. It has been found that firms profit from different networks 
of relations at the individual and organisational level in parallel that do not follow purely 
economic rationales but involve elements such as experience and trust. In such 
constellations, social proximity to establish interactive knowledge creation is decisive 
while geographical proximity is of less relevance. Partner selection is thus highly 
selective. Collaborative arrangements are usually pursued via virtual communication and 
infrequent face-to-face meetings, either at the headquarters or the customer’s or 
supplier’s site, for example. 
Taken together, multiple situations and socio-spatial contexts have been identified as 
relevant to knowledge creation processes which underline the multi-locational character 
of innovation and questions the role ascribed to local interaction. The spatial location of 
the firms is irrelevant to the use of such opportunities. Rather, strategic decisions as well 
as further factors such as the industry affiliation, the size of firms as well as their 
capacities to engage in innovation have been identified as decisive to understand differing 
innovation patterns. A firm which produces highly complex machinery, for example, more 
often makes use of patent monitoring and strategic partnerships with universities, for 
example. In turn, firms active in the field of medical equipment more often seek inputs by 
reading scientific papers, attending congresses and receiving personal feedback from 
users.  
With these findings, this research provides further arguments to mitigate the dualistic 
perspectives connected to the urban bias and periphery label in economic geography 
(see chapter 2.2.2). With the focus on knowledge creation and innovation, neither 
quantitative nor the qualitative results pointed towards clear differences of firms located 
inside and outside of agglomerations. Due to the firms’ strong internal capacities coupled 
with trans-local or even global connections, such – in a regional sense – footloose 
innovation can happen anywhere. As product life-cycles are comparatively long and the 
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development and market introduction of new machines, for example, takes several years, 
firms do not rely on fast-decaying knowledge and intense interaction of buzzing cities, 
pointing towards slow innovation (Shearmur 2015). While there is not much comparative 
research on these issues, the study of Fitjar & Rodríguez‐Pose (2019) indicates that the 
identified patterns are not particular to HCs or the German context, but rather common 
among manufacturing firms and across industrialised countries. Based on the analysis of 
CIS data for Norway they conclude that “(…) in the case of Norway there seems to be no 
evidence that the average firm in a large city innovates in a radically different way from 
those in smaller cities and rural areas” (Fitjar & Rodríguez‐Pose 2019: 6). Thus, the 
deficit-oriented perception of firms in peripheral contexts, e.g. that they operate under 
poor conditions to innovate, needs to be further questioned and accordingly, the 
conceptualisations of the geographies of innovation adapted.  
From an actor-centred, economic perspective, it must be concluded that a more 
peripheral location rarely affects the practices and strategies of many firms 
towards innovation. At least for the German context it can even be assumed from this 
perspective there are no peripheries. This is, however, not to argue that firms do not face 
different regional pre-conditions at their location. As the analyses of the firms’ regional 
contexts revealed (see chapters 4.3 and 5.6), most of the firms located outside of 
agglomerations are exposed to structural deficiencies. Yet, and due to their strategic 
engagement in vocational training and employee branding, for example, the location is 
not necessarily a disadvantage or might be even valued as a reason for success, e.g. due to 
the strong commitment of the stable workforce. With such findings, I argue for a more 
differentiated perception and understanding of peripheral regions and their actors in 
broader discourses, also to overcome the largely dichotomous representations of ‘the 
urban’ and ‘the periphery’. Such an understanding not only needs to take into 
consideration variances within and across such spatial categories, but also potential 
deficits and qualities of specific socio-spatial contexts at the same time.  
Closely related, another insight of this research is that spatial categorisations based on 
administrative boarders and predefined territories as well as related expectations do not 
necessarily match with the perceptions and practices of actors. As the following quote 
impressively substantiates, characteristics connected to the problem-centred narrative of 
the periphery label (see chapter 2.2.2) neither match with all the regional contexts 
categorised as ‘outside of agglomerations’ nor respective firms which have been studied: 
We have an unemployment rate of 1.9% in Biberach. Over 20,000 workers here, I mean 
well, Boehringer Ingelheim, pharmaceutical industry. Boehringer's biggest research 
focus for biopharmacy is here. The small company Liebherr. The small firm Handtmann 
[ironically]. We are then number 6 here in Biberach. Somewhere else we would be 
number 1 with our size [with about 750 employees at the headquarters]. (...) Then we 
have Laupheim, Kässbohrer, Pistenbullys. Then we have Uhlmann, world market leader 
for packaging systems for the pharmaceutical industry. In Ravensburg we have Vetter, 
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which is also pharma. So, it is a brutally strong economic region here - with all the 
problems. (FO8, Pos. 89-91)156 
The same assessment also applies to firms located inside agglomerations. The 
outstanding importance of cities as breeding grounds for interactive learning and 
innovation cannot be proven by the results of this research. Rather, they demonstrate that 
socio-spatial contexts of knowledge creation should not be thought of as fixed 
territorial entities such as the city or region a firm is located in but as contexts in which 
actors organise their often crossing and multi-scalar relations.  
Another important dimension identified to understand the connection of economic action 
and space is the relevance of spatial discourses and imaginations (see chapter 5.6.3). 
While interview partners emphasised that certain spatial associations are irrelevant from 
the firms’ point of view, especially regarding spatial distances to partners and markets, 
others do influence their businesses. These issues became particularly clear in the 
assessment of the labour market situation and the general perception of the location, e.g. 
when interview partners pointed out that they feel overlooked by politicians at the federal 
state or national level. So far, however, the role of spatial imaginations, which can be 
defined as “(…) deeply held, collective understandings of socio-spatial relations that are 
performed by, give sense to, make possible and change collective socio-spatial practices.” 
(Davoudi et al. 2018:101), have not been sufficiently applied to research on the 
geographies of innovation. While several studies pointed towards narratives and 
imaginations affecting regional economic development or processes of peripheralisation 
so far (Lang 2015; Moisio & Rossi 2019), adapting the concept could be useful not only to 
reflect on the emergence of the problematic urban-centred innovation discourse but also 
to assess firms and their regional contexts more holistically. 
Altogether, by following a comparative perspective on innovation outside of 
agglomerations results of this research point towards contradictions of current 
understandings and conceptualisations in the geographies of innovation literature at 
several levels (see table 32).157 It has been shown that firm innovation and underlying 
knowledge creation processes largely follow the same principles – independently from 
the firms’ location. Findings invite to critically reflect on the pivotal role ascribed to 
openness, interaction and proximity for firm innovation as issues like secrecy, non-
interactive knowledge sourcing and distance have been found to be highly relevant, too.  
                                                        
156  Original quote: Wir haben in Biberach 1,9% Arbeitslosenquote. Über 20.000 Arbeitskräfte hier, ich 
meine, gut, Boehringer Ingelheim, Pharmaindustrie. Größter Forschungsschwerpunkt für Biopharmazie 
von Boehringer ist hier. Die kleine Firma Liebherr. Die kleine Firma Handtmann [ironisch]. Wir sind 
dann Nummer 6 hier in Biberach. Woanders wären wir die Nummer 1 mit unserer Größe [mit etwa 750 
Mitarbeitern am Stammsitz]. (…) Dann haben wir Laupheim, Kässbohrer, Pistenbullys. Dann haben wir 
Uhlmann, Weltmarktführer für Verpackungssysteme für Pharmaindustrie. In Ravensburg haben wir den 
Vetter, das ist auch Pharma. Also, es ist eine brutal starke wirtschaftliche Region hier - mit allen 
Problemen. 
157 I detail the content of this table in more detail as part of the main findings and contributions of this 
research in chapter 7.1. 
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Table 32:  Contributions of the research to re-think major dichotomies structuring the research 
on the geographies of innovation. 
Dichotomies Insights from empirical results 
Urban vs. peripheral HCs’ innovation activities inside and outside of agglomerations largely follow 
the same principles. 
Structure vs. agency Knowledge sourcing and creation is to a high degree dependent on strategic 
considerations and individual action. 
Openness vs. secrecy Key knowledge is often tried to be kept secret. Partner selection for 
collaboration is highly selective.  
Interactive vs. non-interactive HCs’ innovations are to a large part developed internally. Non-interactive 
modes of knowledge sourcing are an integral part of firms’ innovation 
activities. 
Proximity vs. distance The role of co-location and agglomeration is over-estimated, under-valuing 




7. Main findings, conclusions and outlook 
This final part is structured in three chapters that present key findings and contributions 
of the research, policy recommendations as well as avenues for future research. I first 
summarise the main findings of the thesis and point towards major contributions to 
ongoing debates in economic geography (chapter 7.1). Up to date, innovation in 
peripheral contexts is not sufficiently reflected upon in major theoretical debates and 
empirical generalisations with regards to the geographies of innovation. In chapter 7.2, I 
argue that such a more holistic perspective is also critical to ensure a better quality of 
regional development and innovation policies, especially for peripheral regions. While 
often policy makers routinely build on theories which reflect experiences from urban 
areas, I provide for policy recommendations based on the comparative perspective 
applied. In chapter 7.3, I reflect on this research, point towards its limitations and connect 
these with promising avenues for further research. 
7.1. Summary of main findings and contributions of the research 
This thesis provides manifold insights into the geographies of innovation from a 
peripheral view. In the discussion of empirical results I concluded with a request for a 
more holistic approach towards the geographies of innovation (see chapter 6.3) which is 
picked up in this chapter. I summarise the main findings and detail how these contribute 
to re-think major dichotomies currently structuring the field. 
The departure point of this thesis is the observation of often exaggerated and uncritically 
adopted juxtapositions of innovative cities and clusters vs. peripheral, ‘disadvantaged’ 
regions and their actors (see chapter 1). In the theoretical part (see chapter 2), I discussed 
and connected theoretical approaches which altogether mitigate the basic arguments 
towards the view on clusters and cities as best locations for innovation to occur. These 
perspectives challenge that local interaction in dense urban environments, arising 
agglomeration effects and knowledge spillovers are the fundamental drivers of 
innovation.  
With the original aim to better understand the characteristics and main drivers of 
innovation outside of agglomerations and in how far these differ from those inside 
agglomerations, this research followed an actor-centred, multi-dimensional and 
comparative approach investigating knowledge creation processes and innovation of 
firms located inside and outside of agglomerations. For the empirical analyses, I utilised 
data from a quantitative survey among HCs in Germany and qualitative interviews with 
representatives of these firms (see chapter 3). 
HCs are highly innovative manufacturing firms producing specialised machinery and 
products for global markets. The analyses revealed that their activities towards 
knowledge creation and innovation are neither determined by the socio-spatial contexts 
at their location nor that such activities are happening by accident or largely benefit from 
serendipity and chance encounters in dense urban environments. Rather, innovation is of 
strategic importance to firms and therefore well planned and managed. Irrespectively of 
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their location, they strategically engage in various internal and external options to gain 
knowledge and are in capacity to shape their multi-scalar socio-spatial contexts for 
knowledge creation according to their needs. Such contexts might include relations to 
external actors at the regional scale but firms are not dependent on them. The findings of 
this research confirm that there are cases where innovation is “(…) developed internally, 
at a slower pace, relying on research and development, secrecy, a stable workforce, and 
controlled interactions with the outside.” (Shearmur 2012: S14). The occurrences of such 
cases, however, have been found not to be restricted to certain regional contexts. Instead, 
they are evenly common inside and outside of agglomerations. Thus, approaches of firms 
towards innovation and underlying knowledge creation processes largely follow the same 
principles – independently from the firms’ location. 
This finding questions the relevance of regional contexts for firm innovation and connects 
to debates about the limits of structural approaches to the topic (see also chapter 2.3.2). 
With taking the firm at the centre of analysis, it has been shown that regional economic 
pre-conditions do not necessarily relate to the capacities of firms to innovate. Neither do 
HCs located inside agglomerations largely capitalise on options of frequent interaction, 
nor do results point towards major disadvantages of firms located outside of 
agglomerations in this regard (see chapters 4.3 and 5.6). Instead, knowledge sourcing and 
creation is to a high degree dependent on strategic considerations and individual actions 
of the firms. 
This aspect is especially evident concerning the question of how and where firms gain 
knowledge for their innovation activities. On the one hand, analysed firms build on strong 
internal capabilities with intense, routinized collaboration opportunities between people 
with different skills and competences at the headquarters playing a crucial role (see 
chapter 5.4.2). On the other hand, they utilise a multitude of opportunities to access 
external knowledge (see chapter 5.5). The differentiation of non-interactive forms of 
knowledge sourcing and interactive modes of knowledge creation demonstrates that 
intense (local) collaboration with partners is only one out of many options for firms to 
profit from external knowledge. Non-interactive modes of knowledge sourcing are an 
integral part of firms’ innovation activities. The permanent observation of technological 
and market trends as well as competitors via desk research, patent monitoring and to 
some extent also reverse engineering have been identified as effective mechanisms to gain 
external knowledge. The other extreme, i.e. intense interaction with partners via 
collaborations are vital, too. However, results suggest that collaboration for innovation is 
a very selective activity based on strategic considerations and partner selection. Firms 
only engage in collaborations if alternatives to gain knowledge are not available and the 
assumed benefits outweigh costs and uncertainties. So far, however, this selectivity and 
especially non-interactive forms of knowledge sourcing as important components of firm 
innovation have been rarely addressed in the literature (as an exception: Glückler 2013; 
Shearmur & Doloreux 2016; Fitjar & Rodríguez‐Pose 2017). 
In a broader sense, the issue of non-interactive forms of knowledge sourcing invites to 
reflect on the influential role of open innovation underlying many theoretical concepts in 
economic geography. While it is often assumed that the more a firm interacts with 
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externals the more it is likely to innovate, results of this research questions this 
straightforward connection. In this regard, theoretical perspectives and concepts 
predominantly developed in the business and management disciplines offer interesting 
links (see chapter 2.1). Here, it is argued that open innovation should not be perceived as 
a direct and costless process (Dahlander & Gann 2010). A variety of challenges, costs and 
risks (e.g. the complexity and costs of handling external relations, the danger of 
knowledge leakage) might lead to the decision of firms to follow more closed modes of 
innovation (e.g. Laursen & Salter 2014). These aspects point towards varying degrees of 
openness which are confirmed by this research. Directly connected, another interesting 
insight relates to the role of secrecy. Issues of secrecy and the protection of know-how 
have been identified as important elements of the firms’ strategic approaches towards 
innovation. While secrecy is considered to be a potential characteristic of innovation in 
peripheral regions (e.g. Shearmur 2015), this research has shown that even when located 
in buzzing cities, firms might utilise this strategic tool, too.  
Altogether, the empirical findings call for a more differentiated understanding of 
openness in research on the geographies of innovation. Apart from interactive modes of 
knowledge creation such as collaboration, far more activities of firms to gain external 
knowledge have been identified as equally or even more relevant, especially with regard 
to non- or less-interactive modes of knowledge sourcing. The identified pattern of 
‘selective openness’ (see chapter 6.2) supports recent calls to take differing interaction 
requirements (Shearmur & Doloreux 2016), non-interactive modes of learning (Glückler 
2013) and purpose-built searches for partnerships (Fitjar & Rodríguez‐Pose 2017) more 
serious. Selective openness not only stresses the strategic approaches of firms towards 
innovation but also the variety of options for knowledge creation which are usually not 
reliant on or connected to the regional contexts of firms. In the language of the 
Collaborative Research Centre 1199 ‘Processes of Spatialization under the Global 
Condition’ (Marung & Middell 2019; see chapter 1.1) one might say that firms follow a 
variety of spatial formats which enable their global integration. While such processes of 
‘deterritorialization of knowledge creation’ are beneficial, internal capacities and intense 
interaction at the headquarters of the firms remain important, too. 
This research does not intend to altogether question the relevance of urban, in some cases 
vibrant environments for innovation activities. However, the results highlight that neither 
firms located in urban environments automatically benefit from geographical proximity, 
nor that firms located outside of agglomerations are principally disadvantaged by a lack 
of opportunities for local interaction. Instead, and based on the processual perspective on 
innovation applied, it has been shown that innovation processes are multi-locational (see 
chapter 6.2). Highly mobile employees of HCs routinely visit subsidiaries, customers and 
trade fairs gaining new knowledge and integrating it at the headquarters. Likewise, 
internal product development can greatly benefit from prototype-testing and intense 
face-to-face interaction at the customer’s site, for example. Therefore, socio-spatial 
contexts of firm innovation should not be thought of as fixed territorial entities such as 
the city or region a firm is located in but as places and spaces in which actors organise 
their often crossing and multi-scalar relations.  
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Following this view, the strong focus on urban innovation seems too one-sided, 
overlooking not only other regional contexts but also types of innovation activities and 
approaches to gain knowledge (Shearmur 2017). At least for knowledge intensive, 
globally active manufacturing firms, their local embeddedness is seemingly not of much 
importance. Collaboration with key partners depend on trust, prior ties at the 
organisational level as well as on personal networks, while the geographical distance to 
partners is often irrelevant (see chapter 5.5.2).  
This is, however, not to argue that firms do not face different regional pre-conditions at 
their location (see chapters 4.3 and 5.6). Interviews with the majority of the HCs located 
outside of agglomerations revealed that they are exposed to structural deficiencies. Yet, 
and due to their strategic engagement in vocational training and employee branding, for 
example, the location is not necessarily a disadvantage or might be even valued as a 
reason for success, e.g. due to the strong commitment of the stable workforce. On the 
other hand, benefits of an urban location and clustering, such as labour market 
advantages or positive associations with such places may be more important to firms than 
options of local interaction (e.g. Huber 2012). Also, the example of HCs demonstrates that 
in geographical terms isolated firms might be situated within a centre of niche networks 
and relationships at the global scale. HCs that invite key customers and distributors from 
all over the world to annual events in small towns or even rural municipalities outside of 
agglomerations highlight this aspect. Thereby, places are turned into temporary global 
hotspots of respective niches. This example once again underlines that a purely structural 
perspective is insufficient to understand firm innovation and related activities. 
Based on the comparative perspective applied, the connection of innovation and 
agglomeration is not as clear as suggested by urban perspectives, at least for the German 
context. Rather, much of the urban/rural and core/periphery divide seems to be 
discursively produced. Talking about particularly innovative places and spaces evokes 
certain imaginations of space that perpetuate existing explanatory patterns such as core-
periphery differences. So far, there is little research on the relevance of spatial imaginaries 
and the normative underpinnings of widely used attributes such as ‘lagging’, ‘rural’, 
‘marginal’ or ‘peripheral’ regions to firm innovation specifically, and for regional 
development more generally. As the findings suggest, however, negative associations with 
their locations can be more problematic for firms, e.g. when seeking skilled employees 
from outside the region, than connecting with relevant knowledge sources and partners.  
This thesis demonstrates that the research on the geographies of innovation can greatly 
benefit from a peripheral view on innovation in a comparative perspective. It calls for a 
more balanced view on urban and peripheral regions taking into account the firm 
viewpoints on location. Such an approach helps to conceptualise the geographies of 
innovation in a more differentiated way between the relevance of internal and external 
approaches to gain knowledge, open and more closed modes of innovation, localised and 
distant as well as interactive and non-interactive modes of knowledge creation. 
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7.2. Conclusions and policy recommendations 
Results of this research highlight the necessity of place-based policy approaches which 
address regional specificities and needs of actors. Today, such approaches are common 
recommendations for effective policies to support regional development and innovation 
(Barca et al. 2012; Iammarino et al. 2019). Over-generalisations between the extreme 
poles of urban and peripheral regions fall short in encompassing the diversity of regions 
and innovations. However, this pluralism is not sufficiently addressed as policies too often 
focus on “(…) the winning horse: the largest and most dynamic agglomerations” 
(Rodríguez-Pose 2018: 191) and thereby lack reflections on the specifics of peripheral 
contexts (Isaksen und Karlsen 2016).  
A main conclusion of this research is that innovation does not require a location in large 
cities – or agglomerations more broadly – but can also be successfully achieved in more 
rural or peripheral regions. Results show that firms are not necessarily reliant on local 
embeddedness, since even those HCs located in large cities usually do not make use of 
local interaction to gain relevant knowledge. Instead, these and also firms located outside 
of agglomerations have been found to use multi-scalar socio-spatial contexts for 
knowledge creation according to their needs. While it might make sense for certain 
sectors with very specific needs (e.g. costly infrastructures) to focus on geographical 
proximity and regional clusters, findings of this research question such a focus as a 
common recipe. Firms are able to integrate into relevant sectoral networks such as 
industry associations in trans-local or even global contexts where factors like social and 
cognitive proximity rather than co-location are decisive. 
Another important conclusion is that it is worth considering ‘ordinary places’ or the ‘dark 
side’ (Phelps et al. 2018) and taking these spaces and places as well as their actors 
seriously. Firms in these regional contexts can be equally innovative as their urban 
counterparts. Supporting policies, however, need to be aligned to their needs and differing 
regional pre-conditions and requirements (Graffenberger et al. 2020). In such regional 
contexts, economic and sectoral structures are diverse and local actor networks only exist 
to a limited extent. Thus, possibilities to support regional specialisation seem limited. 
Furthermore, the focus of R&D-driven innovation policies on fundamental research and 
high-tech sectors needs to be broadened to accommodate the innovation activities and 
needs of firms like HCs. Results suggest that these firms rely more on the long-standing 
expertise and qualifications of their employees, which are learned on the job rather than 
through academic qualifications. Also, the case of HCs shows that many successful firms 
are active in rather traditional sectors such as mechanical engineering which receive too 
little attention but are also affected by increasing complexities and new demands.  
At a broader level, paying greater attention to regions outside of agglomerations is crucial 
to counterbalance rising territorial, economic and social inequalities in many countries 
around the globe (e.g. Rodríguez-Pose 2018; Iammarino et al. 2019). Current place-based 
policies such as the smart specialisation strategy at EU level target these challenges and 
aim for economic convergence among regions (e.g. European Commission 2014). 
However, the implementation of policies such as the smart specialisation strategy in so-
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called less-developed regions comes with challenges in supporting firm innovation and 
regional development as recent evaluations demonstrate (Capello & Kroll 2016; Trippl et 
al. 2020). Against this background, I aim to contribute to more accurate policies towards 
regional development and innovation and extract policy recommendations from the 
empirical findings on HCs. 
First, instead of implementing common recipes by chance, innovation policies need to 
address regional needs which can greatly differ between regions. In identifying such 
needs, policy makers have to consider the specific requirements of regional firms. 
Addressing them directly seems essential to achieve the objective of successful regional 
development in the long run. 
Second, especially for regions outside of agglomerations, focussing on the spatial 
agglomeration of industries or supporting localised learning occurs to be misleading. 
Instead, policy approaches should consider the internal capacities of firms and foster their 
trans-regional or even international networks. For manufacturing firms like HCs, a stable, 
well-educated and experienced workforce is of high importance. Thus, for regions with a 
strong manufacturing sector, vocational education institutions which align their activities 
with the needs of firms are crucial (Lund & Karlsen 2020, see chapter 5.6.1). Also, further 
supportive measures enabling firms to constantly re- and upskill employees and to 
confront them with unfamiliar perspectives to a given problem could be a promising 
avenue. In this regard, policy tools such as outreach-and-return schemes to foster 
professional mobility have been proposed (Schmidt et al. 2018). Such mobility schemes 
not only relate to individuals but can also help to ‘unlock’ regional firms, e.g. in supporting 
their membership in industry associations and the participation in respective events to 
access relevant knowledge. 
Third, results point out that firms like HCs are willing and have the capacity to influence 
regional development (see chapter 5.6.2). Such engagements are usually directly 
connected to the firms’ strategic goals, e.g. to ensure that there is a sufficient number of 
well-qualified junior staff or to be visible as an attractive employer. Regional policy 
makers should consider these interests and align shared goals towards building visibility 
and attractiveness, for example, but also to alleviate trends like ageing or out-migration 
(Vonnahme et al. 2018). Thus, a comprehensive approach which brings together key 
actors of regional development including firms and actors of the civil society is needed to 
collectively engage in common topics and to bundle resources, especially in regions 
outside of agglomerations.  
Fourth, and directly connected is the question about the relation of successful firm 
development via innovation and positive regional development effects. As Shearmur 
(2016) argues, local innovation and local development are not necessarily the same thing. 
The case of HCs demonstrates that firms might not rely on direct regional support to 
innovate and grow. Instead, they need adequate regional resources to secure their 
businesses and to expand. Therefore, a further important dimension to consider for 
regional policy makers is to capture the returns of innovation. If there are no adequate 
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regional resources available for successful start-ups and firms, there is the risk that such 
firms relocate or open subsidiaries elsewhere. 
7.3. Reflections on the study and avenues for future research 
This closing chapter provides reflections on the study, points towards its limitations and 
connects these with suggestions for further research. The dissertation relates to the 
emerging peripheral perspectives on the geographies of innovation in economic 
geography and has aimed to contribute with original theoretical and empirical insights.  
At the beginning of this research, the focus was on better understanding the innovation 
activities of firms in peripheral regions. It was intended to carry out in-depth qualitative 
case studies with a handful of HCs in Germany. In the course of the work, however, it 
became increasingly clear that the real benefit of the empirical focus on HCs is the 
opportunity for conducting comparative research from a peripheral perspective: these in 
many regards similar firms are quite evenly distributed across Germany and therefore 
occur inside as well as outside of agglomerations. Instead of pointing towards specificities 
of innovation in peripheral contexts, findings of this research highlight the many 
commonalities of innovation in urban and peripheral contexts. HCs largely follow the 
same principles to innovate independently from their location. With this result, the 
dissertation contributes to further questioning urban-biased perspectives within the 
geographies of innovation research field. It challenges the dichotomous representation of 
‘urban’ and ‘peripheral’ innovation and points towards non-interactive modes of 
knowledge sourcing, secrecy and careful partner selection as common approaches of 
firms towards innovation. It seems necessary to strengthen these issues in current 
conceptualisations of knowledge creation and innovation to mitigate dualistic 
perspectives and to account for the plurality of the geographies of innovation across 
spatial categorisations. 
A key point of reflection relates to Germany as the national study context. As has been 
highlighted in the introduction (see chapter 1.2), the country has a dense network of cities 
and associated infrastructures with only a few comparatively small metropoles. It can be 
assumed that peripheral areas in Germany are much more accessible compared to other 
countries. Even if categorised as ‘peripheral’ according to official classifications, it might 
be the case that certain locations are still in the vicinity of an agglomeration, that is, within 
the daily commuting distance. Also, the country is comparatively rich and innovative. 
Taking these aspects into account, Germany might be an exceptional case which makes it 
difficult to assess the extent to which results can be generalised to other contexts. Recent 
research for Norway (Fitjar & Rodríguez‐Pose 2019) Sweden (Grillitsch & Nilsson 2015) 
and Austria (Eder & Trippl 2019), however, point towards similar results. There is 
certainly the need to expand empirical research to other national contexts and world 
regions. 
A further point of reflection relates to the methodological approach of this research. I 
developed an actor-centred approach which rests on the overall conceptual perspective 
of relational economic geography. By using a mixed method research design, I was able to 
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analyse three distinct dimensions relevant to the understanding of knowledge creation 
processes and innovation: (1) concrete practices of knowledge creation; (2) strategic 
approaches to innovation at the organisational level; and (3) the socio-spatial contexts in 
which knowledge creation processes and innovation are organised. On the one hand, this 
comparatively complex approach can be criticised for not being able to fully illuminate 
the details of single dimensions within the framework of a dissertation project. On the 
other hand, however, I am convinced that the coverage of different levels of agency as well 
as the socio-spatial contexts in which firms operate is essential to avoid the downsides 
“(…) of narrowly individual-centric approaches and the strong sense of structural 
determinism that is evident in macro-process studies (…)” (Manniche et al. 2017: 682). 
By bringing together different types of data and mirroring results via means of 
triangulation, it was aimed to develop a holistic perspective on firm innovation in space 
as far as possible. Combining insights of quantitative and qualitative data has been also 
important with regard to the validity of the findings. Via the quantitative results of the 
survey it was possible to identify the most similar firms for the interviews. In addition, 
the cross-check of the two approaches revealed commonalities and contradictions of the 
findings that would have remained undiscovered if the focus had been on one approach 
only. One of these aspects which is also relevant to avenues for further research is 
connected to the insufficient possibilities of indicators such as patents or standardised 
surveys to reflect the various approaches of firms towards innovation. Therefore, a future 
challenge is to develop a more comprehensive approach, e.g. by developing new 
indicators and data sources.  
With the comparative perspective applied, it has been demonstrated that firms may act 
surprisingly similar, regardless of their location. In terms of regional contexts, results 
indicate that major differences especially within the broad spatial category ‘outside of 
agglomerations’ exist. In light of the firms’ perceptions, it has become clear that spatial 
categorisations and associated expectations and imaginations do not necessarily match 
with those of actors at respective places and spaces. Therefore, more work is necessary 
to account for the diversity of regions and to overcome the traditional core-periphery 
dichotomy based on accessibility and population density only. To develop more 
differentiated typologies of regional contexts, incorporating further indicators such as 
economic, demographic, and political factors as well as knowledge intensity could be 
promising (Eder 2019b). Another option could be to conduct more comparative research 
across spatial categories at the regional level instead of separate research on innovation 
in urban or peripheral contexts only. Further insights based on comparison could 
certainly contribute to a more fine-grained understanding of the relevance of (certain) 
regional contexts for (certain types of) innovation and firms. 
The final note towards the methodological approach concerns the generalisability of the 
research. Some of the core findings (e.g. the important role of secrecy and non-interactive 
forms of knowledge sourcing for firm innovation) are mainly based on the qualitative part 
of this research, i.e. the interviews with firm representatives. Thus, such findings mainly 
apply to the firms at focus and cannot be generalised beyond firms sharing common 
Main findings, conclusions and outlook 
204 
features of HCs. This evidence can provide the basis for more systemic approaches or 
more qualitative research in different regional and national contexts.  
Empirically, the research has focused on a particular group of manufacturing firms, i.e. 
globally active HCs with a high propensity towards innovation. Most firms investigated 
can be characterised as rather big, having multiple establishments and being globally 
connected. Hence, it can be questioned if identified patterns such as the low degree of 
regional embeddedness also apply to other sectors and types of firms such as single-
establishment, domestic firms. Much of the literature suggests that especially larger MNEs 
are less dependent on local embeddedness due to their various internal and external 
means to access globally dispersed knowledge (e.g. Chaminade et al. 2016). In turn, other 
studies question variances due to the size and organisational structures of firms. For 
example, Meili (2019) in her study on firm innovation in small towns in Switzerland finds 
that smaller domestic firms and MNEs largely share the same patterns in acquiring 
innovation-relevant knowledge. Also, as the HCs are quite diverse in terms of their main 
products, it can be assumed that the results are not influenced by a sectoral bias. This is 
supported by the fact that similar patterns of trans-local rather than local interaction also 
apply to the creative industries (Gong & Xin 2019), firms in IT (Huber 2012) and 
biotechnology (Moodysson 2008), for example. Another factor to take into consideration 
is the age of firms. With 87% of the HCs founded before 1990, firms investigated in this 
research are mostly well-established and comparatively old. Therefore, results might look 
different for the spatial distribution and innovation activities of start-ups in emerging 
industries, for instance. In conclusion, it remains an open question whether the results of 
this research also apply to other types of firms. Based on the example of HCs it can be 
assumed that the more specialised and international a firm operates, the less it is 
dependent on its regional context. Thus, the picture might look different for smaller and 
less innovative firms. While some research supports that this is not necessarily the case 
(e.g. Meili 2019, Graffenberger & Vonnahme 2019), firms with fewer trans-local or global 
relationships which only occasionally innovate might be more reliant on regional 
possibilities to gain knowledge. This discussion of firm-level context factors highlights 
their complex interplay and influences on specific geographies of innovation. More 
systematic research towards these factors is needed in future research. 
Another avenue for future research arising from this study concerns the connection 
between firm and regional development. Results have indicated that firms like HCs can be 
quite influential for regional development, in regions outside of agglomerations in 
particular. At the firm-level, firms might directly collaborate with vocational training 
institutions, thereby bringing new competencies into the region. In particular if firms are 
in local ownership, they can be important actors of regional development. As such, firms 
like HCs could be interesting cases to follow up in light of the research on place leadership 
(Beer & Clower 2014) and change agency (Grillitsch & Sotarauta 2020). 
Finally, the impacts of the current Covid-19 pandemic on activities towards knowledge 
creation and firm innovation in space pose interesting questions. Recent contributions 
hint towards possible long-standing changes in the ways people and firms move and 
organise their activities (see Bailey et al. 2020 for an overview). One possibility is that 
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past advantages of agglomeration, local interaction and knowledge spillovers further 
move to the background. As such, Covid-19 fundamentally challenges central ideas of the 
highly urbanised lifestyles at present and turns them ‘upside down’ (Nathan 2020). The 
density and diversity of cities, face-to-face interaction etc. have become a threat while 
social distancing is increasingly the norm. Issues like home office, virtual interaction, 
reduced mobility and restrictions on international travel certainly affect current and 
future geographies of innovation both from the firm’s and regional perspective and are 





Appendix A: Firm survey 


















Das Ausfüllen des Fragebogens dauert etwa 15-20 Minuten. 
Bitte kreuzen Sie Ihre Antworten in den Kästchen an bzw. schreiben Ihre Antwort in die vorgesehenen Felder. 
 
Über diesen Fragebogen 
 
Wer führt die Befragung durch? 
Die Erhebung wird durch das Leibniz-Institut für Länderkunde (IfL) in Kooperation mit der Universität Leipzig im Rahmen 
eines Forschungsprojekts zur strategischen Ausrichtung und räumlichen Organisation von Innovationsaktivitäten 
durchgeführt. 
 
Weitere Informationen zum IfL: 
Weitere Informationen zum Projekt:  
 
Was geschieht mit Ihren Angaben? 
Die im Fragebogen gewonnenen Daten werden nach den gesetzlichen Datenschutzbestimmungen erfasst und absolut 
vertraulich behandelt. Einzeldaten werden nur in statistisch zusammengefasster Form dargestellt. Die Ergebnisse lassen keine 
Rückschlüsse darauf zu, welches Unternehmen welche Angaben gemacht hat. Der Datenschutz und Vertraulichkeit sind voll 
und ganz gewährleistet. 
 
Definition von Innovation 
Im Rahmen dieser Umfrage wird Innovation als neue(s) bzw. merklich verbesserte(s) Produkt/Dienstleistung verstanden 
und/oder als Prozesse, die dazu dienen, Produkte oder Dienstleistungen neu oder verbessert herzustellen bzw. anzubieten. 
Diese können neu für das Unternehmen oder neu für den Markt sein. Investitionen in zukünftige Innovationen und strategische 





1.1 Bitte machen Sie folgende Angaben zu Ihrem Unternehmen: 
 
Unternehmensname  _________________________________________________________________________  
Adresse - Straße und Nummer  _________________________________________________________________________  
Adresse - PLZ und Stadt  _________________________________________________________________________  
Gründungsjahr  (ggf. vom Rechtsvorgänger)  ________________________________________________________________  
  
Innovationserhebung mittelständischer Unternehmen in 
Deutschland 




1.2 Ist Ihr Unternehmen Teil einer Unternehmensgruppe (Konzern bzw. Zusammenschluss 
mehrerer Unternehmen)? 
 
Ja, nationale Unternehmensgruppe      Ja, multinationale Unternehmensgruppe     Nein 
 
Falls ja: Der Hauptsitz befindet sich in  
______________________________________________________________________________  (Ort, Staat) 
 
 
Bitte beziehen Sie im Folgenden alle Angaben auf den Standort Deutschland und die in 1.2 
markierte Einheit! 
 
1.3 Wie hoch war die Beschäftigtenzahl Ihres Unternehmens im Jahresdurchschnitt im Jahr 2016? 
Beschäftigte (im Jahresdurchschnitt; inkl. Auszubildende und Praktikanten, ohne Leiharbeitnehmer) 
 
 Weniger als 50  50 bis 249  250 bis 999 
 1000 bis 1999  2000 bis 5000  mehr als 5000 
 
1.4 Bitte schätzen Sie den Anteil der Beschäftigten mit Hochschulabschluss im Jahr 2016.  
 
Anteil der Beschäftigten mit Hochschulabschluss (inkl. Fachhochschul- und Berufsakademieabschluss) 
 
ca. __________ % 
 
 
1.5 Wie hoch waren der Umsatz (inkl. Exporte) und die Exporte Ihres Unternehmens im Jahr 2016? 
Exporte: Erlöse mit Kunden mit Sitz außerhalb Deutschlands. 
 
 Weniger als 5 Mio. €  5 bis weniger als 10 Mio. €  10 bis weniger als 50 Mio. € 
 50 bis weniger als 100 Mio. €  
100 bis weniger als 500 Mio. 
€  
500 Mio. € und mehr 




1.6 Bitte schätzen Sie für die umsatzstärkste Produktgruppe/Dienstleistung Ihres Unternehmens 
im Jahr 2016 den Umsatz- und Marktanteil.  
 








2.1 Beurteilen Sie bitte, inwieweit folgende Merkmale das Wettbewerbsumfeld Ihres 
Unternehmens beschreiben. 
Bitte machen Sie in jeder Zeile ein Kreuz! 
 Trifft voll zu Trifft eher zu Trifft kaum zu Trifft nicht zu 
Produkte/Dienstleistungen sind schnell 
veraltet     
Die technologische Entwicklung ist schwer 
vorhersehbar     
Produkte/Dienstleistungen sind leicht durch 
Konkurrenzprodukte zu ersetzen     
Hohe Bedrohung der Marktposition durch 
den Markteintritt neuer Konkurrenten     
Handlungen der Konkurrenten sind schwer 
vorhersehbar     
Die Entwicklung der Nachfrage ist schwer 
vorhersehbar     
Starke Konkurrenz durch Anbieter aus dem 
Ausland     
 
2.2 In welchen geographischen Märkten setzte ihr Unternehmen in den Jahren 2014 bis 2016 
Produkte/ Dienstleistungen ab? 
 
Bitte schätzen Sie den Anteil für jeden geographischen Markt in Prozent. Die Summe ist 100%. 
 
lokal/regional innerhalb Deutschlands (bis ca. 50 km Umkreis) _________________ % 
 
national (ohne lokal/regional)    _________________ % 
 
Europa (exkl. Deutschland)    _________________ % 
 
in anderen Ländern     _________________ % 
      Summe:                  100 % 
 
 
2.3. Bitte geben Sie die Anzahl der Hauptkonkurrenten auf dem Hauptabsatzmarkt Ihrer 
umsatzstärksten Produktgruppe/Dienstleistung an. 
 
 keine   1 bis 5  16 bis 50 
   6 bis 15  mehr als 50 
 










3.1 Hat Ihr Unternehmen in den Jahren 2014 bis 2016 neue oder merklich verbesserte Produkte/ 
Dienstleistungen eingeführt? 
 
Ja               Nein  Bitte weiter mit Frage 3.3 
 
Mehrfachnennungen möglich: 
Handelt es sich um Waren oder Dienstleistungen? Wer hat diese Produktinnovationen entwickelt? 
 
Waren (=physische Produkte) 
 




Ihr Unternehmen in Zusammenarbeit mit Dritten 
  
 






3.2 Wie verteilt sich der Umsatz Ihres Unternehmens im Jahr 2016 auf folgende Produkttypen? 
Bitte schätzen Sie den Anteil in Prozent. Die Summe ist 100%. 
 
In den Jahren 2014 bis 2016 eingeführte neue oder merklich verbesserte Produkte/Dienstleistungen % 
Seit 2014 unveränderte oder unerheblich veränderte Produkte/Dienstleistungen (beziehen Sie hier 





100   %  
Prozessinnovationen  
 
3.3 Hat Ihr Unternehmen in den Jahren 2014 bis 2016 unternehmensintern neue oder merklich 
verbesserte Prozesse (inkl. Verfahren zur Erbringung von Dienstleistungen und zur Auslieferung 
von Produkten) eingeführt? 
 
Ja  Nein  Bitte weiter mit Frage 3.4 
 
Mehrfachnennungen möglich: 
Handelt es sich bei diesen Prozessinnovationen um... Wer hat diese Produktinnovationen entwickelt? 
 
Fertigungsverfahren bzw. Verfahren zur 
Dienstleistungserbringung?  




Ihr Unternehmen in Zusammenarbeit mit Dritten 
 
unterstützende Aktivitäten für Prozesse? 
 

















A Unternehmensinterne Forschung und experimentelle Entwicklung (interne FuE)  
FuE ist die systematische schöpferische Arbeit zur Erweiterung des vorhandenen Wissens und dessen Nutzung 
zur Entwicklung neuer Anwendungen wie z.B. neuer oder merklich verbesserter Produkte oder Prozesse (inkl. 
Softwareentwicklung) 
 
B Vergabe von FuE-Aufträgen an Dritte (externe FuE)   
Gleiche Aktivitäten wie unter A., jedoch durchgeführt von anderen Unternehmen (inkl. andere Unternehmen 
der eigenen Unternehmensgruppe) oder von Hochschulen und Forschungseinrichtungen  
 
C Erwerb von Sachanlagen und Software für Innovationen  
 
D Erwerb von externem Wissen für Innovationen  
Erwerb von Patenten, Lizenzen, Gebrauchs-/Geschmacksmustern, Marken und anderen gewerblichen 
Schutzrechten sowie sonstigem externem Wissen für Produkt- oder Prozessinnovationen  </I> 
 
E Weiterbildungsmaßnahmen für Innovationen  
Inner- oder außerbetriebliche Schulung und Weiterbildung in direkter Verbindung mit Produkt- oder 
Prozessinnovationen </I> 
 
F Design/Produktgestaltung für Innovationen  
Interne oder extern vergebene Designaktivitäten in direkter Verbindung mit Produkt- oder Prozessinnovationen 
 
G Markteinführung von Innovationen  
Interne oder externe Marketingaktivitäten (inkl. Marktforschung) in direkter Verbindung mit Produkt- oder 
Prozessinnovationen  
 
3.5 Welcher der Innovationsaktivitäten war Ihrer Einschätzung nach die wichtigste? 
Bitte geben Sie den entsprechenden Buchstaben lt. Frage 3.4 an: ________ 
 
3.6 Geben Sie bitte die Gesamtzahl der Innovationsprojekte (inkl. FuE-Projekte) an, die in Ihrem 
Unternehmen in den Jahren 2014 bis 2016 durchgeführt wurden. 







3.7 Hat Ihr Unternehmen in den Jahren 2014 bis 2016 Innovationsaktivitäten (inkl. FuE-Aktivitäten) 
auch an Auslandsstandorten durchgeführt? 
 
Ja                       Nein 
 
Bitte machen Sie Angaben zu den Standorten Ihres Unternehmens in Deutschland und im Ausland. 
 Anzahl Standorte …davon Standorte mit 
Innovationsaktivitäten 
In Deutschland   
Im Ausland   
 




Unternehmensstrategie und Handlungen 
 
3.8 Bitte geben Sie an, ob es in den Jahren 2014 bis 2016 folgende Veränderungen in Ihrem 
Unternehmen gab und bewerten Sie die Relevanz. 
Bitte machen Sie in jeder Zeile ein Kreuz! 
 Ja, es gab 
Veränderungen. 
Die Bedeutung 
ist hoch mittel gering 
Nein, es gab 
keine 
Veränderung 
Einführung von neuen Methoden zur 
Organisation von Geschäftsprozessen  
(z.B. Qualitätsmanagement, Supply Chain 
Management, Wissensmanagement) 
    
Einführung neuer Formen der Arbeitsorganisation  
(z.B. Dezentralisierung, Job Rotation, 
Neuausrichtung von Abteilungsgliederungen) 
    
Einführung neuer Formen der Gestaltung von 
Außenbeziehungen zu anderen Unternehmen 
oder Einrichtungen  
(z.B. Allianzen, Kooperationsvereinbarungen, 
Lieferantenintegration) 
    
Einführung neuer Marketing-Konzepte oder 
Strategien 
(z.B. neue Werbetechniken, Vertriebskanäle, neue 
Formen der Preispolitik) 








4.1 Welche Bedeutung hatten die folgenden Informationsquellen bzw. Strategien zur 
Ideenlieferung für neue oder zur Umsetzung laufender Innovationsprojekte in Ihrem Unternehmen 
in den Jahren 2014 bis 2016? 
Bitte machen Sie in jeder Zeile ein Kreuz! 
 
hoch mittel gering 
nicht 
genutzt 
Quellen innerhalb des eigenen Unternehmens bzw. der 
eigenen Unternehmensgruppe - in Deutschland     
Quellen innerhalb des eigenen Unternehmens bzw. der 
eigenen Unternehmensgruppe - in anderen Ländern     
Kunden oder Auftraggeber aus der Privatwirtschaft bzw. 
Privathaushalten.     
Kunden oder Auftraggeber aus dem öffentlichen Sektor     
Lieferanten     
Wettbewerber/andere Unternehmen in Ihrer Branche     
Beratungsunternehmen, Ingenieurbüros, private 
Forschungsunternehmen     
Universitäten und andere staatliche Forschungseinrichtungen     
Messen, Konferenzen, Ausstellungen     
Verbände und Kammern     
Wissenschaftliche Zeitschriften, Fachveröffentlichungen     
Normungs- und Standardisierungsdokumente, 
Patentschriften     
neue Mitarbeiter mit spezifischem Wissen     
virtuelle Gemeinschaften/Expertengruppen, Online-
Plattformen     
Markt- und Trendrecherchen (Internet)     
 
  




Kooperationen im Rahmen von FuE-/Innovationaktivitäten 
Eine FuE-/Innovationskooperation ist die aktive Teilnahme an gemeinsamen Forschungs- oder Innovationsaktivitäten mit 
anderen Unternehmen oder Einrichtungen. Eine reine Auftragsvergabe stellt keine Kooperation dar. 
 
4.2 Hat Ihr Unternehmen in den Jahren 2014 bis 2016 FuE-/Innovationskooperationen 
durchgeführt? 
 
Ja                    Nein  Bitte weiter mit Frage 4.6 
 
4.3 Um welche Kooperationspartner handelte es sich und woher kamen diese? 
Mehrfachnennungen möglich: 
 
regional Deutschland Europa 
andere 
Länder 
A Unternehmen der eigenen Unternehmensgruppe 
    
B Kunden aus der Privatwirtschaft, Privathaushalte 
    
C Kunden aus dem öffentlichen Sektor 
    
D Lieferanten 
    
E Wettbewerber/andere Unternehmen in Ihrer Branche 
    
F Beratungsunternehmen, Ingenieurbüros, private 
Forschungsunternehmen     
G Universitäten und andere staatliche 
Forschungseinrichtungen     
H Sonstige: 
___________________________________________ 
    
4.4 Schätzen Sie bitte die Bedeutung der jeweiligen Kooperationspartner für Ihre 
Innovationsaktivitäten ein. 
Bitte machen Sie in jeder Zeile ein Kreuz! 
 hoch mittel gering 
keine 
Kooperation 
A Unternehmen der eigenen Unternehmensgruppe 
    
B Kunden aus der Privatwirtschaft, Privathaushalte 
    
C Kunden aus dem öffentlichen Sektor 
    
D Lieferanten 
    
E Wettbewerber/andere Unternehmen in Ihrer Branche 
    
F Beratungsunternehmen, Ingenieurbüros, private 
Forschungsunternehmen     
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G Universitäten und andere staatliche 
Forschungseinrichtungen     
H Sonstige (lt. Frage 4.3) 
    
 
4.5 Welcher der Kooperationspartner leistete Ihrer Einschätzung nach den wichtigsten Beitrag für 
Ihre Innovationsaktivitäten? 
Bitte geben Sie den entsprechenden Buchstaben lt. Frage 4.4 an: ________ Bitte beantworten Sie folgende Fragen zu diesem 
Partner: 
Wie kam der Erstkontakt 
zustande?  
Wo befindet sich dieser 
Partner? 








(z.B. Kunde/Lieferant)  
regional 
 










B persönliche Treffen 
bei Veranstaltungen  
B 
 






















     
 
 
4.6 Bitte bewerten Sie die folgenden Aussagen für Ihren Hauptsitz in Deutschland in den Jahren 
2014 bis 2016. 
Bitte machen Sie in jeder Zeile ein Kreuz! 








Die Erreichbarkeit des Standorts ist gut. 
    
Wir haben Schwierigkeiten offene Stellen zu besetzen. 
    
Wir sind in die für uns relevanten Initiativen und Netzwerke 
gut integriert (z.B. mit Kunden und Lieferanten, 
Clusterinitiativen). 
    
Wir profitieren kaum von informellen Kontakten in der 
Region.     
Die internationale Vernetzung fällt schwer. 
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Wir werden von der lokalen Politik nicht ausreichend 
unterstützt.     
Die Attraktivität des allgemeinen Umfelds ist gut. 
    
Wir profitieren von der Tradition (z.B. in der 
Herstellung/Bereitstellung der umsatzstärksten 
Produktgruppe/Dienstleistung) am Standort. 
    
Wir beteiligen uns aktiv an Prozessen der Stadt- und 




5.1 Möchten Sie nach dem Abschluss der Auswertungen zu dieser Umfrage über die Ergebnisse 
informiert werden? 
 
Ja                            Nein 
 
5.2 Dürfen wir Sie für eine folgende, vertiefende Einzelfallstudie kontaktieren? 
 
Ja                            Nein 
 
5.3 An wen können wir uns bei Rückfragen wenden? 
 
Name des Antwortenden ____________________________________________________________________ 
Funktion im Unternehmen  ____________________________________________________________________  
Telefon   ____________________________________________________________________  
E-Mail   ____________________________________________________________________  
 




Vielen Dank für Ihre wertvolle Mitarbeit! 
Nachweise: 
 
Ein Teil dieses Fragebogens basiert auf den Inhalten des sog. Community Innovation Survey. Im Rahmen dieser europaweiten 
Erhebung werden in Mitgliedstaaten der EU alle zwei Jahre Kennzahlen zu Innovationsaktivitäten der Unternehmen erhoben. 
Weitere Informationen zum deutschen Beitrag dieser Erhebung finden Sie auf der Homepage des Zentrums für Europäische 







Appendix B: Interview guide (stylized version) 
 
1. Themenblock: 
Über das Unternehmen und Innovationsaktivitäten 
 
Möglicher Erzählimpuls: 
- In Rahmen meines Forschungsprojekts interessiere ich mich für ihr Unternehmen weil es 
in Datenbanken als Hidden Champion gelistet ist.  
Wie es Ihnen aus Ihrer Sicht als Unternehmen gelingt auf dem Weltmarkt eine so 
bedeutende Rolle zu spielen? Was sind die Kernkompetenzen, die die 
Wettbewerbsfähigkeit sicherstellen? 
 
anknüpfende Fragen:  
- Wie stellt sich die Konkurrenzsituation für sie dar? 
- Was sind die Hauptabsatzmärkte, wer sind wichtige Kunden und Zulieferer und wo 
befinden sie sich? 
- Wie groß ist der Druck für Sie als Unternehmen Markttrends und neuesten 
technologischen Entwicklung zu folgen? Konkret: zeitliche Dimension 
- Welche Bedeutung hat für ihr Unternehmen die Entwicklung neuer Produkte und 
Prozesse, d.h. konkrete Innovationsaktivitäten? 
 
2. Themenblock: 
Strategien zu Innovationsaktivitäten 
 
Mögliche Erzählimpulse: 
- Was sind konkrete Strategien, um vorne mit dabei zu sein, sowohl was die 
technologischen Entwicklungen angeht, aber auch die Nachfrageentwicklung? Wie bleiben 
Sie auf dem Laufenden? 
 
[Vorschlag: Fragen in zwei Blöcken besprechen  
- Strategien zur internen Organisation und Prozessen zu Innovation  
- Strategien um externes Wissen zu integrieren] 
 
anknüpfende Fragen:  
 
[intern] 
- Wie ist die Entwicklung neuer Produkte/DL bei ihnen intern organisiert?  
- Gibt es eine FuE-Abteilung?  
- Wird abteilungs-/standortübergreifend zusammengearbeitet? 
- Welche Routinen sind bei Ihnen implementiert, mit Blick auf die Entwicklung neuer Ideen 
und Produkte, in Bezug auf Wissensmanagement? 
- Bedeutung Kompetenzentwicklung der Mitarbeiter? Welche Maßnahmen? 
- Wie wichtig sind andere Unternehmensstandorte? Wie sind Sie hier vernetzt? 
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- Wie stellen sie sicher, dass Potentiale die z.B. an einem Auslandsstandort oder durch 
Vertriebsmitarbeiter erkannt werden auch hier in der Zentrale Gehör finden? 
 
[extern] 
- Was sind wichtige Quellen für externen Wissen (Fachmessen, neue Mitarbeiter, Partner, 
Kunden und Lieferanten)? Wo befinden sie sich? 
- Wie stellen sie sicher, dass sie diese Quellen im Auge behalten und auf dem Laufenden 
sind? 
- Wie stellen sie sicher, dass Sie über Marktveränderungen/ neue Trends auch in anderen 
Teilen der Welt Bescheid wissen und z.B. auf veränderte Regularien reagieren können? 
 
3. Themenblock: 
Allgemein: Umsetzung von Innovationsaktivitäten 
 
Möglicher Erzählimpuls: 
- Wenn Sie sich ihre Innovationsprojekte der letzten Jahre anschauen, was sind typische 
Auslöser dieser Projekte? Woher kommen die Ideen überwiegend? 
 
anknüpfende Fragen:  
- Wie wichtig sind externe Impulse als Auslöser für Innovation bzw. externe Partner bei der 
Entwicklung neuer Produkte? Oder überwiegen eher die internen Kapazitäten [bzw. auch 
die eigenen internationalen Standorte]? 
- Wer sind die wichtigsten Partner für Innovationen und wo befinden Sie sich? 
- Wenn Sie für bestimmte Probleme auf keinen bekannten Partner zurückgreifen können, 
wie werden Sie auf neue Partner aufmerksam, welche Suchstrategien gibt es? 
- Zusammenarbeit mit Partnern: Wie wird die Zusammenarbeit ausgestaltet? Wie wichtig 
ist die persönliche Ebene und wie wird hier vorgegangen? (Persönliche Treffen, Umgang 
mit Distanzen) 
- Bei internationalen Projekten: Umgang mit kognitiven/kulturellen Unterschieden  
- Verschiedene Phasen von Innovationsprozessen: Ändern sich Praktiken/Bedürfnisse der 
Zusammenarbeit im Verlauf (Bspw. anfänglich viel persönlicher Kontakt…) 
- Was sind die Überwiegenden Orte der Zusammenkunft? Welche Bedeutung hat Mobilität 
der Mitarbeiter? 
- Wo sehen Sie Potentiale zur Verbesserung der Abläufe?  




Konkret: Erläuterung anhand von Projekten 
 
Möglicher Erzählimpuls: 
- Die Strategien, die sie bisher angesprochen haben, würde ich nun gerne anhand eines 
oder mehrerer Beispiele, d.h. konkreten Innovationsprojekten thematisieren. Können sie 
eines oder mehrere zentrale Projekte aus der letzten Zeit aufgreifen und beschreiben, wie 
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die einzelnen Schritte von der Ideengenerierung bis zur Einführung neuer Produkte von 
statten geht? 
 
anknüpfende Fragen:  
- Woher kam der Impuls für das Projekt? 
- Wer war an der Ausarbeitung für die Projektidee beteiligt?  
- Wie wurden Ansätze zur Umsetzung der Idee entwickelt? Mit wem wurde hierbei 
womöglich zusammengearbeitet?  






Möglicher Erzählimpuls:  
- Welche Bedeutung hat der Ort/die Region für ihre Innovationsprojekte? Gibt es 
innovationsrelevante externe Verbindungen hier vor Ort bzw. in der Region? Bietet er für 
Sie im Vergleich zu anderen Orte bestimmte Vor- und Nachteile? 
 
Anknüpfende Fragen: 
- Sehen sie es große als Einschränkung, dass Partner nicht hier vor Ort ansässig sind oder 
sagen sie, dass der Austausch auch gut über die räumliche Distanz klappt?  
- Gibt es Parallelen in der Entwicklung oder sehen Sie sich als Unternehmen und ihre 
Entwicklung weitestgehend losgelöst vom Standort?  
- Welche Faktoren/Ressourcen würden Ihrem Unternehmen fehlen, wenn Sie nicht mehr 
am Standort ansässig wären? 
- Welche Qualitäten und Herausforderungen sehen Sie mit Hinblick auf Ihren 
Unternehmensstandort? Welche Auswirkungen ergeben sich für ihr Unternehmen? 
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